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better performance 
through accurate 
valve sizing... 


on, INC. 


BLACK, SIVALLS & BRYS 








io Exclusive Method Takes Both The GUESS And The WORK 


* 


Today’s modern and complex processing systems require 
accurate control valve sizing. No one has recognized this fact 
more than BS&B. 


Therefore, as a service to industry, BS&B set out to 
develop a new, simple, more accurate method of sizing controls. 
Here it is in the new BS&B Controls Sizing Manual. 


>» This new, exclusive method uses two new “tools” to make 
OVER 60 YE\ARS sizing more accurate—the SIZE-O-GRAPH to determine what the 
valve MUST do and Cv RATINGS to determine what the 
valve WILL do. 


’ These “tools” are based upon thousands of hydraulic flow tests 
Re eaoens™ performed on all sizes and types of BS&B Controls in the 
XAMPLE of propuct + industry’s largest and most modern flow testing laboratory. 
Results are proven by correlation with actual gas and 
steam flow tests. 


If you’d like a copy of this new manual, write to... 


IVALLS & RYSON,INC. 
Controls Division, Dept. 4-V3 
7500 East 12th Street, Kansas City 26, Missouri 


For € C ation > 1 nquiry cara, 
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ANALOG COMPUTERS 
— best way to give your 
hunch a chance! 


Goop#%yY 








CHARACTERISTICS 






HERE’S A GOOD STEER — for the automotive industry, or ANY 
industry! Set up any problem, inject your own variables—and 
throw away empirical “guesswork”! 

GEDA, versatile analog computing equipment built by Goodyear 
Aircraft Corporation, facilitates the analysis and solution of 
difficult control and engineering design problems. 


Engineers in a host of industries—including petroleum, steel, 
chemical, ordnance, electrical and aeronautics—have used 
GEDA to explore new avenues of approach and solve long- 
standing “stumpers.” 

The savings in man-hours and in time-consuming hit-or-miss 
experimentation, have been spectacular. 


The quality and flexibility of GEDA has placed it foremost in its 
field because of the many interchangeable plug-in computing 
units available and the unrivaled range of problems that can be 
readily solved. 


The ease of operation makes GEDA a valued partner and vital 
engineering tool of creative development men—requires no learn- 
ing of specialized mathematics, delivers 
results in wave forms and voltages for easy 
translation into design decision. 


Write for FREE Catalog which describes the complete 
line of GEDA “Advanced Design” Computing 
Equipment: Goodyear Aircraft Corporation, 
Dept. 931EC, Akron 15, Ohio. 





GEDA~—T. M. Goodyear Aircraft Corporation, Akron 15, Ohio 


EAR AIRCRAFT 


For more information circle 2 on inquiry card. 
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FALSTROM™M 


“VISIONEERED” 


panels and 
control boards 
help improve 
process efficiency 


, 
4 








Falstrom “visioneered” steel instrument and control 
boards, graphic panels, consoles, cuicles and cabinets 
are made exactly to your designs and specifications 

so as to achieve better functional integration of your 
instruments, for easier supervision with less fatigue. 
Falstrom fabrications are made to close tolerances and 
because of Falstrom’s large facilities and modern 
equipment, no need to sacrifice or compromise on your 
original specifications and intentions. 


Falstrom’s “visioneered” construction gives you exactly 
what you envisage. Put Falstrom “visioneering” to work 
for you in accurate mountings of any size, in any 
metal—at low cost. 


me ce ee ee ne ee ene eee eee ee ee ca Se cme em | 


Write for Falstrom catalog of standard panels and 
control boards 143A or send prints and requirements 
for prompt estimate. 


! 
: 
ee 
I 
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FALSTROM COMPANY 
92 Faistrom Court, Passaic, N. J. 
For more information circle 3 on inquiry card. 
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NEW 


WEIR TYPE 
VALVES 


The 2” “Bantam” Valve shown at left has a plastic 
body, teflon diaphragm, cast iron bonnet, aluminum 
superstructure, air-to-close, spring-to-open. 

The 3” Valve shown is of cast iron, rubber-lined, with a 
Neoprene diaphragm, cast iron bonnet, steel diaphragm 
operator, air-to-close, spring-to-open. 

Reverse-acting operators are also available. 

The operator as shown on the 3” Valve can also be 
supplied with dual control air connections, eliminating the 
spring entirely. With the use of a 4-way pilot valve, this 
operator may then be used to open or close the valve. 

Diaphragm operators available with 15-100 sq. in. 
effective area. In all of our designs we try to minimize 
weight and space requirements. 

For prices, in various materials and porting arrange- 
ments, inquire of our local representative in your area, 
or directly to our home office. 


For more information circle 4 on inquiry card. 
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LABORATORY FIELD TESTS are successfully conducted by the East the most satisfactory method of determining where corrosion 
Bay Municipal Utility District, Oakland, California, by using danger exists. The recorder was used to make electrolysis surveys 
G.E.’s photoelectric recorder to locate pipe-line corrosion. Fred of a 94-mile stretch of pipe. A car battery and 60-cycle vibrator 
Terry, District Corrosion engineer, found that this recorder provided furnished the power. The recorder does not need constant balancing. 


STRAIN GAGE AMPLIFIER SELF BALANCING POTENTIOMETER 


News About Other 
General Electric 





Instruments for 
Precision Measurement 
in the Laboratory 


STABILIZED for line-voltage, or tube-charac- HIGHLY STABLE MEASURABLE CURRENTS are 
teristic variations, the strain gage amplifier furnished from small d-c voltages. Input: 
operates on d.c. or 0 to 1500 cps a.c. Two- 100 uv to 1 v, d.c. Output: 5 ma d.c. for all 
channel, $1900.00; four-channel, $3200.00*. output circuits up to 1500 ohm. $258.19*, 


“Manufacturer's suggested retail price. 


For more information circle 5 on inquiry card. 
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FROM LABORATORY ANALYSIS TO FIELD TESTING... 


G.E.’s Portable Photoelectric Recorder 
Assures Precise, Convenient Measurement 


Designed for recording rapidly changing 
phenomena, General Electric’s photoelec- 
tric recorder features unlimited versatility 
combined with the convenience of port- 
ability. With sensitivity and response 
characteristics of the most sensitive indi- 
cating instrument, the portable photoelec- 
tric recorder can provide direct ink records 
of the transient phenomena being investi- 
gated. 

HIGH-SPEED RESPONSE, as high as 1/5 
second for full-scale deflection, is another 
outstanding feature of G.E.’s recorder. 
Chart speeds range from 1% inch per hour 
to 72 inches per minute, and sensitivities 
are as great as 1.0 microamperes full-scale. 
Single-, double-, and triple-speed chart 
carriages are available. 

HIGHLY VERSATILE, G.E.’s photoelectric 
recorder is ideal for any permanent or tem- 
porary test where only a small amount of 
energy is available to deflect the recorder 
pen. The amount of energy required to 
operate the portable recorder can be in the 
order of one millionth of the energy re- 
quired to operate a direct-acting recorder. 


INFRARED METER 


——— me 


SIMPLE AND CONVENIENT measurement of 
radiant energy intensity of 0 to 10 watts 
per sq. in. is provided. Response range is 
0.3 to 3.5 microns. Price, $48.75 * or $67.47*. 





DESIGNED FOR PORTABLE USE, the photoelectric recorder is supplied with a convenient 
carrying strap and weighs but 35 pounds. The recorder can be used to record electrical 
quantities, such as volts, amperes, and frequency, and non-electrical quantities, such as 
speed, sound, pressure, strain, light, and vibration. Price is $698.88*. 


MOLECULAR VACUUM GAGE 


NO PRIMARY ELEMENT TO BURN OUT, this 
new gage is provided with a dry-air scale 
of 0 to 20 mm; or for other gases, 0 to 100 
uniform scale divisions. Price, $195.00*. 


SECTION E605-75 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, N. Y. 


Please send me the following bulletins: 

C— Strain Gage Amplifier (GEC-1248) 

C1 Self-Balancing Potentiometer (GEC-367) 
C1) Radiation Meter (GEC-381) 

0 Molecular Vacuum Gage (GEC-986) 

C) Photoelectric Recorder (GEC-254) 


| SERRE Te ans aera nen eee nee Een 
See 


es 


GENERAL @@ ELECTRIC 
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Why Superior 5-WAY Binding 
Posts are No. 1 Choice 


with Equipment Makers Exhibiting 
at the 1955 Radio Engineering Show 


It is the same reason that 5-WAY Binding in performance and appearance. They give 
Posts are the first choice among all makers the maker and the user more for his money. 
of electrical and electronic equipment. 

These binding posts help the manufacturer Send coupon below for Bulletin BP652 
design and deliver a better product — both giving full details on 5-WAY Binding Posts. 























er; in for standard Clip-lead to shaft Wirelooped around Wire (up to No. 12) Clamped spade lug 
banana plug shoft and clamped permanently connection 
clamped through 
center hole 





Hole in center shaft for Hex thumb nut with in- 


Twin hexagonal 10x32 Sliding panel-mounted Panel insulator over 
wire up to size No. 12. sert captive with stud. 


bross nuts insulator. Flatted insert brass cone frozen to 
for locking to panel. shaft. Flatted insert for 
locking to panel. 


Visit Superior Electric's exhibit at the 1955 Radio Engineering Show — 
March 21 to 24. Kingsbridge Armory in New York. 
Booths 101, 102, 103, 104. 


See Superior Electric's 
Mobile Display when 
it visits your area. 


THE SUPERIOR ELECTRIC COMPANY 
703 Reynolds Avenue, Bristol, Connecticut 


Please send me your 5-WAY Binding Post Bulletin BP652. 
COMPANY 


Bristol, Connecticut Compony Nome 


Manufacturers of: POWERSTAT Variable Transformers ¢ STABILINE 
Automatic Voltage Regulators « VOLTBOX A-C Power Supplies Address 
LUXTROL Light Control! Equipment « VARICELL D-C Power Supplies 

Superior 5-WAY Binding Posts 


For more 
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HIGH QUALITY, GENERAL-PURPOSE 
RELAYS FEATURING COMPACTNESS, 


lesan ete ts, 


DEPENDABILITY AND LONG LIFE! 


hermetically 
sealed or’ 
dust-protective 


enclosures 


30 TYPES 


available from 


STOCK 


Current ratings up to-25-amp, AC or DC 


When you want the utmost in relay dependability, 
investigate the Amrecon line. Amrecon relays are 
designed, produced, and tested in the new, air- 
conditioned Ohmite plant. 

These ruggedly built relays have the ability to 
handle power loads usually requiring larger, heavier 
units. They are built to meet rigorous aircraft relay 
standards, and are particularly adapted to mobile 
equipment where severe shock and vibration are 
encountered. 

Amrecon relays are available with screw, plug, 
or solder-wire terminals; in a variety of contact 
arrangements; with hermetically sealed or dust- 


proteciive enclosures. Order from the 30 stock 
types, or let Amrecon’s engineers help you work 
out special relay applications. 


AMERICAN RELAY & CONTROLS, Inc. 
3615 Howard St., Skokie, illinois (Suburb of Chicago) 


a subsidiary of 


9 rN 3° 


MANUFACTURING COMPANY 











70% Cost re- 
duction . . The © 
manufacturers 
wanted to cut P 
production BR 

costs on this 

pay station. They wanted more posi- 
tive mechanical action built into the 
unit . . to minimize service calls. So 
their engineers, cooperating with In- 
diana Permanent Magnet engineers, 
designed a new magnet assembly 
using specially designed Indiana 
Permanent Magnet (A), replacing a 
conventional type steel magnet. As- 
sembly functioned as a part of coin 
return assembly (B). Results were 
(1) flux increase 27% . . from 2750 
Maxwells with steel magnet to 3500 
with Indiana Permanent Magnet 
using Alnico III, (2) magnet cost 
reduced 70%, (3) weight saving, (4) 
simpler design, (5) fewer service 
calls required. 
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Improved stability . . This company 
wanted a permanent magnet assem- 
bly that would produce sufficient 
torque and give added stability to 
this tachometer. By varying the anal- 
ysis and heat treatment of the magnet 
material, Indiana Permanent Magnet 
engineers developed special Cunife 
permanent ring-magnets (E) and 
(F) which, as component parts of 
permanent magnet assembly (G), 
provided the necessary torque and 
improved stability. Results were: (1) 
the desired torque and improved sta- 
bility; and (2) the redesigned magnet 
lent itself better to the limited space 
resulting from the new design. 


ELECTRONIC 
DATA PROCESSING MACHINE 


Immediate signal 

pickup . . This com- 

puter manufacturer required a per- 
manent magnet to build up a mag- 
netic surface of the drum used in 
Magnetic Reader and Recorder .. a 
unit of its Electronic Data Processing 
Machine. Indiana Cunife Permanent 
Magnets were selected. Results: 
Strong, dependable signals because 
of the high coercivity and perma- 
nence of Indiana Permanent Mag- 
nets. Another permanent magnet 
(Indiana Alnico) was used for the 
housing (H) in the magnetic tape 
Reader and Recorder unit of the 
processing machine. Results: Imme- 
diate signal pickup . . sensitivity high 
because of magnet’s high efficiency. 





Here are six thumbnail case histories of 
permanent magnet applications. You'll no- 
tice they all have one thing in common. 
Special engineering and design service by 
Indiana Permanent Magnet engineers. . 
design service that reflects original thinking, 
creative thinking, imaginative thinking . . 
was an important part of each story! 


This specialized service is available to you 
without obligation. Indiana Permanent 
Magnet engineers, with more than 45 years 
experience in designing permanent magnets 


for some 40,000 applications, will welcome 
the opportunity to assist you in the develop- 
ment of your permanent magnet designs. 

Indiana maintains the world’s largest en- 
gineering staff devoted solely to the design 
and application of permanent magnets . . 
and the world’s largest and most complete 
permanent magnet research and production 
facilities. 

For additional details and a copy of En- 
gineering Design Manual 4-D-3, write The 
Indiana Steel Products Co., Valparaiso, Ind. 


For more information circle 8 on inquiry card. 





Permanent Magnet Design 


helped these original equipment manufacturers 
reduce costs. . improve performance . 


Permits uninterrupted service . . This 
permanent magnet generator uses 
28 Hyflux Alnico V, bar-shaped In- 
diana Permanent Magnets. Minimum 
maintenance and long service are 
two “musts” in generators . . and 
Indiana Permanent Magnets help in- 
sure these qualities. These magnets 
(J) eliminate necessity for slip rings 
and commutators, which in turn 
eliminate sparking and resulting 
radio or TV interference. And there’s 
no heat from the field coils . . nor 
is excitation power needed. 


Insures field stability . . This watt- 
hour meter is typical of hundreds of 
different types of instruments and 
meters using permanent magnets. A 
single phase, 15-amp, 240-volt unit, 
it uses an Alnico I Indiana Perma- 
nent Magnet weighing only 0.2 Ib. 
Uniformity and stability of field, so 
necessary for maintaining the initial 
accuracy of this meter over a long 
period of years, is provided by mag- 
nets of the type shown above. Simi- 
lar magnets are widely used in mass 
spectrometers, vibration pickups, 
galvanometers, medical instruments, 
speedometers, fluxmeters, etc. 


Pree Subscription: Write for your subscription to “Ap- 


plied Magnetics” . . a bi-monthly publication carrying 
helpful and practical information about permanent magnets 
and their application to industrial and consumer products. 
Please write on your company letterhead. 


INDIANA 


PERMANENT 


MAGNETS 


. simplify design 


SOUND-POWERED 
TELEPHONE 


Compactness . . was an important 
consideration in the design of this 
electric self-powered telephone. It is 
powered not by batteries nor other 
Outside power sources . . but rather 
by sound waves which initiate a 
series of electrically activated im- 
pulses. Working with Indiana Per- 
manent Magnet engineers, the manu- 
facturer, by selecting Indiana Sin- 
tered Alnico II, was able to use 
extremely small magnets while main- 
taining high performance require- 
ments. “Indiana Sintered Alnico II,” 
reported this company’s sales man- 
ager, “made possible small magnets 
of high coercive force, the greatest 
single factor in size reduction of 
transducers compared to that pos- 
sible with other alloys.” 


THE INDIANA STEEL PRODUCTS COMPANY, VALPARAISO, INDIANA 


For more 
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Available in all standard panel instrument 
sizes, equipment designers now can specify rug- 
gedized meters in the exact size required for 
any built-in equipment need. For complete in- 
formation on WESTON Ruggedized Panel 
Instruments, including types and ranges avail- 
able, communicate with the Weston represent- 
ative in your vicinity, or write direct to... 
WESTON Electrical Instrument Corporation, 
614 Frelinghuysen Avenue, Newark 5, N. J. 


WESTON INSTRUMENTS 
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OUTMODES ALL OTHERS 


ee SERIES LB VALVES 


Conoflow is unbiased in evaluating the relative merits 

of the Cylinder Conomotor over spring-and-diaphragm and 
springless diaphragm motors. Conoflow makes all three. 

But look at the chart below . . . There’s not merely an “edge”, 
but a wide margin of superiority in the Cylinder Conomotor 
...in weight ...in compact size... 

in speed of operation .. . stem travel... and thrust. 

No other operator surpasses it for positioning accuracy 

and stability of operation. Diaphragm breakage is eliminated 
and maintenance is greatly reduced. It’s easy to convince 
yourself. Just try one or several .. . and you'll standardize 
right down the line on Conomotor Series LB Control Valves. 


(COMPLETE DETAILS IN CATALOG LB-1) 
































B-12-T Springless 
Spring & Diaphragm | Diaphragm Motor 
Motor 








<———+ 50 square inches 





750 lbs. 1250 Ibs. 





12 seconds 


10 seconds 





ag 


tr 
134 





30 psi 


30 psi 





45 Ibs. 


45 Ibs. 





1134” dia. 
1634"’ height 


1114” dia. 


1434” height 
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AN ACCURATE, PORTABLE, MULTI-FUNCTION INSTRUMENT 


ie | THE LEWIS PORTABLE 
| TEST POTENTIOMETER 


for Service Testing Exhaust Temperature Measuring Systems 


Developed for use by field service engineers of a leading engine manv- 
facturer, the Model 13P05 Test Potentiometer has proven its serviceability 
in desert heat and arctic cold at maintenance bases on many points of 


the globe. 


A PYROMETER-POTENTIOMETER 


ak ©) U a for measuring exhaust thermocouple tempera- 


tures that is truly portable with a sturdy pivoted 
PRECISION galvanometer and without a standard cell. 
Accurate automatic electrically operated cold 
INSTRUMENTS junction compensation permits this instrument 

to be used in ambient temperatures from be- 


hy ONE! low freezing to plus 120°F. Mirror scales with 

precise hand-drawn graduations and knife 
edge pointers insure accurate readings from 
zero to 1000 degrees Centigrade. 


A LOW RANGE OHM-METER 
with a widely spaced, hand drawn scale for 
checking the resistance of leads, thermo- 
couples and balancing resistors to insure cor- 
rect adjustment to match external resistance 
requirements of exhaust temperature indica- 
tors, either eight or twenty-two ohms. 


A KILO-OHM METER, 

energized by a 67 2 volt battery for checking 
insulation resistance of lead-wires and thermo- 
couples. Due to the potential applied, this 
circuit is more effective in detecting flaws 
than conventional ohm meters. A hand-drawn 
scale is clearly marked in kilo ohms resistance. 


A THERMOMETER TESTER 
for precise scale error checks of exhaust tem- 
perature indicators having either eight or 
twenty-two ohms external resistance. A con- 
trolled power supply energizes the indicator 
under test, through the correct series resist- 
ance, and the zero to 1000°C temperature 
scale is used as a reference standard. Recom- 
Model 13P05 mended for use in adjusting exhaust indicators 
in accordance with ambient temperature, with 





For dependable maintenance, use test equipment power applied for 700°C, through the proper 


made by the manufacturer of the components to be resistance. A liquid-in-glass thermometer and 
checked. y, flexible test leads are supplied with each in- 


strumenft, 


L. = w IS ENGINEERING Co. 
NAUGATUCK, CONNECTICUT 
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Foreign instrument markets are being evaluated by Department of 
Commerce to establish size and growth potential for scientific, 
lab, and industrial instruments. Report on Australia says that 
Australia produced 12 million pounds ($27. million of instruments 
in 1951-52; and imported 10.8 million pounds ($24 million) of instru- 
ments in 1953- 54. U. S. was outranked by three countries as source 
of supply—U. K., Switzerland, and W. Germany. 
Population trends: Earth's population in 500 A.D. was 500 
million; in 1650 it was 600 million; in 1850 it was 1.2 
billion; in 1950 it was 2.4 billion. Rate is increasing. 
Employment trends: Available U. S. labor force (according to U. S. 
Census Bureau) is now about 65 million and growing at rate of l 
Million per year. "Safe minimum" of inevitable unemployment is 3 
to 5% of total, or about 3 million. Census figures for Nov., 1954 
report 2.89 million unemployed, as compared to 1.24 million unenm- 
ployed in August, 1953. 
Several hundred laboratories in U.S. are now specializing 
in electroengephalography (brain wave analysis). Analysis 
of the electric signals, the major problem, is being at- 
tacked by electronic wave analyzers, "toposcopes" (CR 
tube analogs). etc. 
Underground storagé of petroleum products is expanding. Since 
1950, storage capacity for liquefied petroleum products has in- 
creased to nearly 10 million barrels. Heating oils, aviation 
fuels, and other products with seasonal demands but continuous 
production are being stored underground. Instrumentation of un- 
derground reservoirs will expand rapidly. 
Analog computers offer industrial engineers, for the first 
time, direct means for increasing efficiency via analysis of 
unit operations and control systems. Key to such use is devel- 
opment of transfer function descriptions of each unit opera- 
tion. Watch for increased emphasis on transfer functions. 
Highlights of an expanding industry: Beckman Instruments, Inc., 
has bought Specialized Instruments Corp. and Spinco Service of 
Belmont, Calif.; Leeds & Northrup begins construction of new $2.7 
million plant at N. Wales, Pa.; Midwestern Geophysical acquires 
new 78,000-sq.-ft. plant ‘and changes name to Midwestern 
Instruments; Servomechanisms announces new 48,000=sq.-ft. $500,000 
plant at Los Angeles International Airport; Liston=Becker is 
doubling manufacturing space for infrared analyzers; Penn 
Industrial Instrument Corp. will merge with Burgess-Manning Co. 
of Libertyville, 111.; Fairchild C & I announces new plant in 
Los Angeles; Weksler Thermometer — occupies new plant in Long 
Island, N. Y.; Fielden Instrument Div. of R-Fulton*triples 
facilities in Phila,.; Electronic Research Associates doubles 
facilities in N. J.; Scott Testers erects néw plant inS. C.; 
Petz-Emery, Inc., is new instruments firm in Pleasant Valley, N. Y. 
Imports of optical instruments totaled 435.7% of total U.S. 
market in 1953, according to brief filed by Scientific Appara- 
tus Makers Association before Committee on Reciprocity In- 
formation in Washington. This compares with 1% in 1947. SAMA 
reports that 1500 optical workers are now displaced or unem- 
ployed. 
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Man-made Diamonds 


* 


SCHENECTADY, N. Y.—Diamonds made in the GE 
Research Laboratory crown 125 years of effort by ‘scien- 
tists in many countries to duplicate nature’s hardest and 
most glamorous crystals. Shown above is the largest dia- 
mond yet made in the General Electric Research Labora- 
tory, by Dr. Herbert M. Strong, physicist. About 1/16th 
of an inch in longest dimension, it has been photographed 
beside a standard, diamond, high-fidelity phonograph 
needle to indicate its relative size. 

Reaction to this momentous development included a 
$4 jump in GE stocks— and a drop in the diamond mar- 
ket, although the man-made diamonds are suitable at 
present only for industrial use. 

Success in making diamonds at GE came after more 
than four years of effort. Tested for hardness, the GE 
diamonds proved to be the first man-made substance able 
to scratch other diamonds. Pressures greater than 100,000 
atmospheres (1,500,000 psi.) were achieved, and tem- 


Hydraulic Balance 


TOLEDO, OHIO.—Institute of Silicate Research at the 
University of Toledo’ reports a novel method for the 
measurement of extremely small forces acting upon im- 
mersed solid samples. The method was devised by Dr. 
Wolfgang Haller who designed what he calls a “Pressure 
Controlled Hydraulic Balance.” 
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peratures above 5000 deg. F. were maintained for long 
periods. Some processes produced diamonds in minutes. 
Single runs of the press have yielded solid clusters con- 
taining as much as 1/10th carat. 

Illustration shows 1000-ton press, for achieving pres- 
sures of 1.6 million psi., in which man-made diamonds 
were first produced. 


Main components comprise a pressure system, an accu- 
rately controlled constant temperature bath housing the 
reaction chamber with the immersion liquid, and the 
sample carrier (a nickel screen basket suspended from a 
pressure-sensitive glass float). The glass float is an out- 
growth of the Cartesian Diver in the respect that its 
bouyancy is a function of the hydrostatic pressure. 

Dr. Haller reports that it was possible to measure con- 
tinuously the weight loss of silicate glasses due to corrosion 
by water with an accuracy of 3 parts per million. The 
reported accuracy was obtained while controlling the 
temperature of the balance within 0.0001 C. 


Course In Spectrography 


BOSTON, MASS.—Boston College has announced a 
special two-weeks intensive course in Modern Industrial 
Spectrography at Chestnut Hill, Boston, Massachusetts, 
from July 11 to July 22. The course is particularly de- 
signed for chemists and physicists from industry who 
are desirous of learning the techniques of emmision 
spectroscopy as an analytical tool. An optional third 
week of laboratory practice will be made available to 
those who desire it. Information on the course may be 
obtained from Professor James J. Devlin, S. J., Physics 
Department, Boston College, Chestnut Hill 67, Mass. 
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ASU 
one source for the 
most complete line of 


SOLENOID VALVES 


When you discuss solenoid valve requirements with an 
ASCO Engineer, you are benefiting from the design and 
development experience of half a century. The ASCO special- 
ist can recommend the right valve for your needs because 
that leadership has resulted in the more than 1300 types of 
solenoid valves now available: 








Safety shut-off, “Free handle” safety shut-off | 
no voltage release Bulletin 8020 
Bulletin 8025 5 : 


eee A. ones eames mee ees eee oe 


O WAY — FULL PORTED 


| 
| 
| 
| 
| 





Bulletin 8015 


| 
| 
| 
| 
| 
| 
Electrically tripped | 
4 





| 
| 
| 
| 
| 


Low pressure General purpose 
Bulletin 8030 Bulletin 8210A 





TWO WAY SMALL PORTED 





% Two way valves in pipe sizes from Ye” to 6” — for 


| 
| 
temperatures to 600° F.— for pressures to 1500 p.s.i. 





Three way valves in pipe sizes from 4g” to 6” — for 
temperatures to 450° F. — for pressures to 1000 p.s.i. 





Midget, general purpose Fuel oil and gas } 
Bulletin 8262 . Bulletin 8268 5 Bulletin 8269 


$-== =" 4--2" 





Four way valves in pipe sizes from 14” to 114” — for 
temperatures to 212° F.— for pressures to 500 p.s.i. 
— poppet or slide type. 
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THREE WAY 

















| 
And ASCO can supply you with standard, explosion-proof | 
or water tight enclosures— Class A and Class H coils—a wide | 
range of body materials including cast iron, brass, bronze | 

| 





and stainless steel. 


Pilot control of diaphragm 
or cylinder 
Bulletin 8300 


| 
| 
| 
| 
| 
problem—ASCO. Why not have the ASCO Engineer call—or F i ~ - ee 





Explosion proof 


There's one source that solves virtually any solenoid valve ae ee 






FOUR WAY 


write for your copy of ASCO Solenoid Valve Catalog No. 24. 










Dual solenoid Midget, general purpose 


Single solenoid c 
Bulletin 8344 Bulletin 8345 


Bulletin 8344 











| 
| 
| 
| 
| 
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Cylinder operated, Saunders bi Compact Saunders type Three way 
- Bulletin 8336 os Special Bulletin ay 6 Special Bulletin 8300 


| 
| 
| 
| 
| 
| 
| 







Water and gas 
Bulletin 8333 


--—-—---+ Solenoid Valves 








| Cylinder operated, sanitary [Pressure operated, manual reset pu 
Bulletin 8337 Cy Bulletin 8035 _ 


Bulletin 8339 


loading, electrical interlock | Drain vaive, w. 
Bulletin 8023 is 
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WHAT'S NEW AT BRISTOL. 
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PYROME TE, 
ACCESSoRpg 


Don't be without this 
free pyrometer 
reference book! 


If you use pyrometers, this fact-filled 56-page book- 
let is a “must”. Its three sections tell you quickly 
everything you want to know about thermocouples 
and all other pyrometer accessories. 

Chock-full of money-saving ideas, informative illus- 
trations, charts, and detail drawings, this well-indexed 
book does these three jobs: 


HELPS YOU SELECT THE RIGHT THERMOCOUPLE, wire, and pro- 
tecting tube for every installation. Complete information 
on all thermocouples and radiation pyrometers, with 
installation suggestions. 


HELPS YOU KEEP THERMOCOUPLES ON THE JOB. Complete, 
well-tabulated descriptions of replacement parts and 
accessories, with simple ordering instructions. 


HELPS YOU GET QUICK, ACCURATE CALIBRATION DATA. Cali- 
bration tables for all commonly used thermocouples, in 
Centigrade and Fahrenheit scales. 418 


Mail the coupon today for your free copy! 


The Bristol Company 

113 Bristol Road 

Waterbury 20, Conn. 

Gentlemen: 
Send me a free copy of your pyrometer 
fact book. 


Name. 





Firm 
Address 
City. Zone. State. 











Fest eeeeeeeeeeeeeeee e888 
Leeeseeseeeeeseseeeceus 
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NEWS —contINueD 


First Industry-owned 
Nuclear Research Reactor 


NEW YORK, N. Y.—American Machine & Foundry 
Co., New York 16, N. Y., has completed plans for the 
building of the first nuclear reactor to be owned and 
operated by private industry for research in industrial 
fields. 

A number of leading industrial concerns have been 
invited to participate in the program on a cooperative 





basis. Each company will be represented on a Board of 
Directors which will establish policy for the operation of 
the reactor facility. Participating companies will be from 
the electronics, petroleum, food, pharmaceutical, chemical, 
ceramics, rubber, metals, textile, agricultural, machinery, 
and other industries. 

The first reactor (a swimming-pool type) and its sup- 
porting laboratory facilities will cost between $1,000,000 
and $1,500,000 and can be constructed and available for 
use within 18 months. It is planned that the facility will 
be built in the New York area on a site of approximately 
250 acres. 


Multi-stop Predetermined 
Counter 


CHICAGO, ILL.—A. E. Gersch, Chicago, has assigned 
the rights to a multi-stop predetermined counter to Geo. 
Stevens Mfg. Co., Chicago. The device counts and then 






































Dual operators—independent action —either or 
both may take independent signals from instru- 
ment for automatic operation, or from manual 
loading station. Motion reduction accomplished 
through ball bearing screw-jack. Equipped with 
pneumatic valve position transmitter. Maximum 
orifice size %° for 30,000 psi pressure drop 


FISHER GOVERNOR COMPANY MARSHALLTOWN, IOWA 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 


ANNIVERSARY 
For more information circle 14 on inquiry card. 
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Kink and Blu 


As you want it... 


When you want it... 
Gauges from ¥4"' or lighter 


@ Whatever your requirements 
in electrical enclosures KIRK & 
BLUM is equipped to fabricate 
them to your most exacting speci- 
fications. Whether it’s a single 
unit ...or hundreds... KIRK & 
BLUM has the organization, ex- 
perience and facilities to do a 
first class job. 


Sheet metal units fabricated by 
KIRK & BLUM follow the cus- 
tomer’s specifications accurately, 
down to the last detail. 


We specialize in custom- 
built parts and assemblies 
of Sheet Steel and Light 
Plate, Stainless, Aluminum, 
Monel, and other alloys. 


Send your prints for prompt 
quotation to THE KIRK & 
BLUM MFG. COMPANY, 
3111 Forrer Street, 
Cincinnati 25, Ohio. 


AIRK“fiLum 


MADE TO YOUR 
EXACT SPECIFICATIONS 


@ CONTROL DESKS AND PANELS 

® SWITCH GEAR HOUSINGS Hf 
© CUBICLES bed 
@ TRANSFORMER HOUSINGS ANDAANKS! 
© ELECTRICAL ENCLOSURES a 
© VENTILATING LOUVRES ; 


NEWS —contINuED 


stops at any number of predetermined points—such as 15, 
90, 224, 310, 15,247, etc.—as might be desired in putting 
taps on a coil, or changing patterns in a knitting mill, or 
controlling a production line. The counter can be fur- 
nished with any number of stops within the range of the 
counter. The counting shaft is geared to actuating discs 
which operate precision snap switches. The switches actu- 
ate within 0.003 second. 





Automatic Assembly Machine 
MINNEAPOLIS, MINN.—tThe first automatic as- 


sembly machine for attaching diverse electronic compo- 
nents to printed circuits has been developed and sold by 
the Mechanical Division of General Mills, Inc., to Inter- 


national Business Machines Corporation. It is the first 
such sale and delivery in the history of America’s elec- 
tronic industry. 

The machine, called “Autofab,” will be used by IBM 
in production of printed circuit sub-assemblies for giant 
air defense computers the firm is building for the U. S. 
Air Force. Each of these computers requires thousands 
of these “building block” circuits. 

The “Autofab” machine has an estimated capacity of 
more than 200,000 assemblies a month—based on a 40- 
hour week. Three people—two operators and a supervisor 
—can operate the basic “Autofab” machine. 

In operation, the base assembly plate moves on a con- 
veyor under the 24 magazines. Each magazine contains a 
component (resistor, capacitor, etc.). The plate stops 
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Now ... anew Temperature 
Indicator-Controller by Fenwal 








ek ek tS 


1. FENWAL’S NEW SERIES 540 is a remote Temperature 
Indicator-Controller that combines low cost with high ac- 
curacy over a temperature range of 100° to 700°F. Designed 
for ovens, packaging and processing equipment of all types, 
the new controller operates on a liquid-filled bulb and capil- 
lary system whose response to temperature changes is trans- 
mitted through a bellows to an indicating pointer. It may be 
flush-mounted or surface-mounted. 


Mgt tirepry,, 
it 500 #lilg 
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3. ACCURACY IS ASSURED. Temperature indication is accu- 
rate to within 3% over the 100° to 700°F range, including 
the effects of ambient temperature in the range of 50° to 
150°F. Accuracy increases for narrower ranges. Uniform con- 
trol and accurate calibration are maintained with typical 
Fenwal precision in this new, popular-priced addition to a 
famous line of temperature control and detection devices. 


ae 


Se 


2. “SET” AND “CHECK” ARE EASY. Temperature setting 
pointer and bulb temperature pointer pivot on the same 
axis, indicating against the same scale face. This permits 
“‘glance”’ comparison of actual and set-point readings at con- 
siderable distance from the dial. An adjustable differential, 
variable between 0.8% and 4% of scale range, permits ad- 
justing the operating bandwidth to balance closeness of con- 
trol against slower cycling and longer equipment life. 


4. SEND FOR NEW BULLETIN. Get all the facts on how 
closely the new Series 540 meets your requirements for an 
economical, accurate indicator-controller. Write for compre- 
hensive bulletin MC122. And remember, we're always 
ready to help in any problems concerning temperature con- 
trol and detection. Fenwal Incorporated, 363 Pleasant Street, 
Ashland, Mass. 


Controls Temperatures 


For more inf 
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HATHAWAY 


TYPE MRC-12 


STRAIN GAGE CONTROL UNIT 


+ 

a 

. FEATURING: 

* 

@ Operation from self-enclosed batteries 
@ 6-channel 


@ Frequency response, 0 to 500 cps with Hathaway 
Oscillographs 


@ Phase-sensitive demodulator 


@ Complete with balancing and calibrating controls 
oe 


VERY ECONOMICAL 


Delivery in three weeks 


Hathaway Matched Transducers are available 
for acceleration and pressure 


7 
- 
Teu yemus Leadership in Dynamic Analysis Systems 
e 
o 


Please send me your 

Bulletin 3A1-H on 

Hathaway Type 
RC-12 


Gathaway 


INSTRUMENT COMPANY 


WMA 


Portable Strain Gage 
Control Unit 


DIVISION OF HAMILTON WATCH COMPANY 
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under each magazine for a brief interval while the com- 
ponent is automatically attached to the base plate. The 
system is not tailored to a single circuit and is completely 


flexible. 


Nuclear Research Reactor 


COLUMBUS, OHIO.—American Machine & Foundry 
Co., New York 16, N. Y., was awarded a contract by 
Battelle Memorial Institute, Columbus, Ohio, for the 
design, engineering and construction of a nuclear research 
reactor. The reactor will be a key component in a re- 
search center Battelle is building 15 miles west of down- 
town Columbus. It will be a solid-fuel type employing a 
core similar to that in the Materials Testing Reactor at 
the National Reactor Testing Station in Idaho. This type 
research system is the only one which has successfully 
operated at the high flux levels required for industrial 
development work. 


Power System Computer 
COLUMBUS, OHIO.—A dial-studded new computer 


that mathematically models a complex electric power sys- 
tem is given its first test run by K. R. Geiser, General 
Electric Co. computer engineering supervisor. Recently 


installed in the “nerve center” of the giant American Gas 
and Electric System at Columbus, Ohio, the computer’s 
1,290 dials are set to simulate physical facilities and load 
conditions in AGE’s 46,000-square-mile service area. It is 
expected to save AGE up to possibly $100,000 annually by 
instant computation of the most economical means of 
generating and transmitting electric power along nearly 
8,400 miles of high-voltage transmission lines. 

AGE cooperated in the design of the device, which was 
built by the G. E. General Engineering Laboratory, 
Schenectady. 


Electronic Reliability 
Predictions 


SILVER SPRING, MD.—Engineers at the Silver Spring, 
Maryland, laboratory of Vitro Corporation of America are 
developing methods for predicting the reliability of elec- 
tronic equipment still on the drawing board or in rudi- 
mentary form. Their prediction methods are being de- 
veloped from a correlation of equipment failure history 
with design features of the equipment. Vitro engineers are 
analyzing voluminous Navy records and supplementing 
these records by their own observations aboard ships. They 
have obtained significant information on the quantitative 
relationship of failure rates and design. 





NOT FOR 


THIS 

TRANSISTORIZED 

TELEMETER 

IS ONLY A 
“PROGRESS REPORT” 


This 3-channel transistorized telemeter 

although not yet available for sale as stand- 

ard equipment, is indicative of the advanced 

thinking of Bendix-Pacific engineers and represents 

another example of this Division's efforts to have new designs 

available in advance of rapidly expanding instrumentation requirements. 

This particular unit includes a transmitter and three subcarrier oscillators, all 

encapsulated as a single plug-in component. Although present development has been con- 

fined to the solution of special instrumentation problems, a possible pattern for future tele- 

meters is indicated. The special features of transistorized components — extremely high shock 

resistance — low heat generation — very low power consumption — small size — light weight — 
provide design tools for a major advance in instrumentation techniques. 


Imagination at Bendix-Pacific 
today is building better products 
for tomorrow. 


PACIFIC DIVISION + Bendix Aviation Corporation } i j 


' Good positions are 


11600 Sherman Way, North Hollywood, California X / Mf available at all 
4 levels for Elec- 





‘ tronic Design Engi- 
East Coast Office: Dayton, Ohio Washington, 0.C. Canadian Distributors: Export Division: =§“\os ‘L a M , 
475 5th Ave., 1207 American Blvd., Suite 803, Aviation Electric, ltd., Bendix International ete ; wee neering Employ- 
N. Y. 17 Dayton 2, Ohio 1701 ‘’K’’ St., N. W. Montreal 9 205 E. 42nd St., N. Y. 17 ~ » ment Manager. 
For more information circle 18 on inquiry card. 
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WHAT’S NEW AT BRISTOL... 


CONTINUOUS STANDARDIZATION UNIT of the electronic Dyna- 
master eliminates need for dry cells and standardizing 
mechanism. Result: no interruptions in the operation of the 
potentiometer for standardization; no batteries to replace. 


out for standardization here 


Bristol Dynamaster potentiometer pyrometers 
give you No-Batt continuous standardization 





¢ You don’t have to put up with interrupted performance from 
old-fashioned potentiometer pyrometers any longer! 
When you use a Bristol thermocouple or radiation-type 
Dynamaster, you get a continuous record or control of tem- 
peratures up to 4000°F in any type of fuel-fired or electric 
furnace or heating equipment. Thanks to the exclusive No- 
Batt continuous standardization which eliminates the need 
for dry cells in these electronic instruments, Bristol has been 
mo lig tm agian formerly required for BRISTOL DYNAMASTER CONTROLLERS in either 
Bristol electronic Dynamasters are made in round- and strip- wri x hes pay sey te oem a 
chart, single- and multiple-record recorders, air-operated and air operated, 2 position, 3 position, pro- 
electric controllers with all types of control actions. Two-pen portional, manual with automatic reset, or 
proportional input controls. On - off, pro- 
and program control. portional or reset air controls 
For the complete story on the modern human-engineered 
Bristol Dynamaster, write for free 35-page booklet P1245. The 
Bristol Company, 113 Bristol Road, Waterbury 20, Conn. 








BRISTOL DYNAMASTER RECORDERS come in easy-to-read 
round-chart (shown here) or strip-chart models. Single 
record, multiple record or continuous 2 record designs are 
available. Bristol also supplies all types of time-tempera- 
ture program controllers. 


BRIS OL POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 





AUTOMATIC CONTROLLING, RECOR 
For more inform 
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DING AND TELEMETERING INSTRUMENTS 


19 on 


atic Cc 





BRISTOL METAMETER* TELEMETERS in the Kansas City line. Operations in the 1000-mile network of pipe are 
office of the Platte Pipe Line Company continuously — controlled from this central dispatching office — a situ- 
record suction and discharge pressure, flow, and static ation made possible by continuous measurement at 
pressure all along Platte’s 192,500 b/d crude oil pipe- critical points. * Reg. U.S. Pat. Off. 


Taking the pulse of a 1000-mile pipeline 


Why did Platte select Bristol 
Metameter Telemeters for their 
1000-mile pipeline? Simply because 
it's good business to do business 
with Bristol — acknowledged leader 
in telemetering for over 43 years. 
Drop us a line today for the whole 
Bristol story. Write The Bristol 
Company, 113 Bristol Road, Water- 
bury, Conn. 4.40 














FROM THE ROCKIES to St. Louis, crude oil is monitored every foot of the way by Bristol 


instruments. 
POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


For more information circle 19 on inquiry 
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Analog-to-digital converters 
Analytical control equipment 
Automatic control vaives 
Automatic control systems 
Automatic feeding devices 
Automatic gaging equipment 
Automatic handling equipment 
Automatic inspection devices 
Automatic loaders 

Automatic machine controls 
Automatic tape controls 


Beta-ray thickness gages 
Brakes, clutches and 
drive mechanisms 


Central control systems 
Color process controls 
Communication systems including 
closed circuit television, 
telephone and paging systems 
Compressors for automation air 
Computers, analog or digital 
Computer components 
Continuous gas analyzers 
Continuous testers 


THE FOLLOWING PRODUCTS 
Can be Displayed to Advantage 


Conveyors 
Counters 


Data processing and 
data reduction systems 
Data transmission and 
computing systems 
Decade counters 
Door operators, automatic 
Dust and atmosphere controls 


Electric motors 
Electronic computers 
Electronic control devices 
Electronic, electrical and 
hanical P ts for 
automatic production systems 





Gages, air 
Governors 


Hydraulic cylinders and motors 


Indexing machines 


Industrial television, closed circuit 


Infrared absorption analyzers 


Instrumentation and automation 
panels and cubicles 

Instruments for measurement 
and control 


Level controllers 
Limit switches 


Mass spectrometers 
Metering equipment 
Monitoring systems 
Monorails 

Motor controls 


Optical gages and 
inspection devices 


Packaged servo controls 
Photoelectric control devices 
Pneumatic tubes 

Positioning equipment 

Power supplies 

Printed code readers 


Radioactivity equipment 
Recording equipment 


Remote control systems 


Scales 

Scanning systems 

Servo-components 

Servomechanisms 

Signalling equipment 

Speed controls 

Strain measuring devices for 
automatic control 

Switches, relays and other 
electrical components 


Teleprinters and facsimile 
recorders 

Two-way radio 

Ultraviolet absorption analyzers 

Vibration control equipment 

Weighing and proportioning 
equipment 

Work positioning nechanisms 


X-ray and flouroscopic devices 
X-ray gages 


For more information to help in planning your exhibit write to: The Second 
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For what promises to be the most important event in 


AUTOMATIC CONTROL 
AUTOMATION 
INSTRUMENTATION 


ever held, the Second International Automation Exposition has reserved the facilities 
of Chicago's famed Navy Pier. 

All technical sessions and clinics—including the important electronic computer 
clinic—will be held in the Pier's meeting rooms. Restaurant and lounging facilities, 
so necessary for a successful show, will be arranged in the exhibit halls. 


With its ideal geographical location, Chicago will attract thousands of engineers 
and scientists from all over the world. For the exhibitor, the 1955 Automation Exposi- 
tion will open new channels to the successful application of Automation. 


International Automation Exposition, 845 Ridge Avenue, Pittsburgh 12, Pennsylvania 
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Quick Lever 


Saves Time — 


Speeds Work 


Everyone Can Count on 


VEEDER-ROOT 


Where time consumed in resetting is at a pre- 
mium ... on short machine-runs, inspection, 
military equipment and other applications. . . 
this new time-tested Quick-Reset Ratchet 
Counter is exactly the time-saving device you 
need. Just depress the easy-acting lever on the 
right side through 45° . all 4 figures reset 
instantly to zeros. And a thumb-lever may be 


used on the left side also if the counter is to be - 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


For mor 


Vol. 28 


operated manually. 

This compact, standard counter, now readily 
available from stock, is one of scores of Veeder- 
Root Counters (both standard and special) for 
manual, mechanical and electrical operation in 
every field from electronics to atomics. Just 
name what you want to count... and ‘The 
Name that Counts” will help you do the job. 
Write: 


Chicago 6, Ill. +» New York 19,N.Y. «+ Greenville, S. C. 
Montreal 2, Canada Dundee, Scotland 
Offices and Agents in Principal Cities 


® “‘The Name that Counts’’ 
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The constant discharge voltages shown in the Use Mallory Mercury Batteries 
curves are characteristic of the uniform, de- for applications where: 


pendable power delivered by Mallory Mercury 
Batteries. This is especially important in mo- 
bile communications equipment, hearing aids, 
delicate optical equipment and many kinds of 


Constant voltage or current is required 
Size and weight are important 


Long storage periods are involved 


instruments in which constant discharge volt- Battery leakage cannot be tolerated 
ages are imperative for best performance. Wide temperature and pressure ranges 


This is only one advantage of Mallory Mercury are encountered 


Batteries, however. They operate dependably 
at microamperes or drains of 50 amperes... 
intermittently or continuously . .. always pro- 
viding a dependable, uniform source of power 
—even after long periods of storage. 


Severe impact and shock is expected 





For Transistor Applications 


Mallory Mercury Batteries are espe- 
cially suited for transistor applications 
... Where constant voltage and con- 
stant current are required. 


If these characteristics will improve the opera- 
tion of your equipment, then let us send you 
complete information. Multi-cell battery stacks 
and packs can be designed to fit your ex- 











act needs. 



















PR. MALLORY & CO. Inc. Y SERVING INDUSTRY WITH THESE PRODUCTS: 


M A L L 0 Q Electromechanical — Resistors * Switches * Television Tuners * Vibrators a 


Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries © 
Metallurgical —Contacts® Special Metals and Ceramics * Welding Materials 4a 
PrP. R. MALTORY & CO: INC., 
For more information circle 22 on inquiry card. 
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BATTERY DIVISION, NORTH TARRYTOWN, N.Y. 











Send for Bulletin 


giving complete information 


and engineering data 














TYPE-PT 


CRESCENT 


POLYETHYLENE 


MULTITUBE 


For Economy with Lasting Dependability 
in your Instrument Tubing Problems 


CRESCENT POLYETHYLENE MULTITUBE is com- 
posed of 2 to 19, 14” o. p. Polyethylene tubes up to 1000 
feet in length, spirally cabled together to allow bending 
with a short radius without distortion of the tubes. The 
tubing assemblies are protected by a flexible interlocked 
galvanized steel armor (Type PA), or by a tough cor- 
rosion-resistant thermoplastic sheath (Type PT). One 
bright blue tube in each layer permits a ready identifi- 
cation of each tube at both ends for ease of connection. 


TYPE PA—The galvanized steel armor provides com- 
plete protection from injury during and after installation. 
In the event of fire, the molten Polyethylene is retained 
within the armor. 


TYPE PT—The polyvinyl]! chloride thermoplastic 
sheath provides good mechanical resistance, with com- 
plete corrosion resistance, and it is flame retarding. 


Economy is achieved in the initial cost of CRESCENT 
POLYETHYLENE MULTITUBE and its accessories, as 
well as in substantial savings in labor costs of installation. 
Moderate to long length runs of light weight and compact 
MULTITUBE assemblies result in fewer connections and 
fittings, lower cost for supports or racks, ease of mount- 
ing, less space being used. 


CRESCENT POLYETHYLENE MULTITUBE can be 
pulled through conduit or raceways. 


CRESCENT 


INSULATED WIRE & CABLE CO. 
OLDEN & TAYLOR STS., TRENTON, NEW JERSEY 
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Cox T. 


7 
Direct Pressure ine Indicator 





Cc 
Multiple 


‘ox Type 12 
Stage Flow-Meter 





WHAT ARE Your 


TESTING PROBLEMS? 


if your particular testing prob- 
lem involves flow rate measure- 
ment or some similar phase of 
hydraulics requiring special 
equipment, we invite you to 
submit your problem to us for 
research and study. A descrip- 
tion of the process involved and 
all pertinent specifications 
should be included. If in the 
opinion of our hydraulics engi- 
neers the basic idea is practical, 
we will undertake design and 
development of the special 
equipment. j 









,.. and Making GOOD INSTRUMENTS 


wie aisen ania 








INSTRUMENTS 
ARE ALWAYS 
GOOD 
INVESTMENTS 


Cox Type 309 Direct Weight 
Method Flow-Meter Calibrating Stand 





Has Been Our Business For Over 40 Years 


[} ESIGNING and building Cox Precision instruments has been the full time 
job of Commercial Research Laboratories, Inc. for over 40 years. 
The experience and specialized “know-how” we have gained is evident in 
the great number of Cox instruments currently being used by the automotive 
and aircraft industries, and by the U.S. Airforce, Army, and Navy. 
Today, as in the past, scientists and craftsmen here at Commercial Research 
Laboratories are hard at work developing new and improved Flow-Meters, 
Flow-Meter Calibrating Stands, Fuel Nozzle test stands, and other Cox preci- 
sion testing devices to help you in meeting tomorrow’s testing problems. At 
the same time, we stand ready to help in designing and building the accurate 
precision instruments your immediate testing problems require — whether for 
the research laboratory or the production line. 
An example of modern CRL service is a flowmeter service department which 
we have just created. Using Cox Calibrating Stands, we are able to test any 
make or capacity flowmeter to determine to what exact percentage the in- 
strument is accurate. In cases where design of the instrument will not allow 
re-calibration, correction curves can be supplied to guide users in future 
operation of the ‘instrument. 





















Commercial Research Laboratories, Inc. 


20 BARTLETT AVENUE e DETROIT 3, MICHIGAN 


MAKERS OF cox Grigaasas) SINCE 1912: SINGLE’ AND MULTIPLE STAGE FLOWMETERS © 


FLOW STANDS © FUEL NOZZLE TEST STANDS * ENGINE INDICATORS + MAGNETIC THICKNESS GAGES 
BALANCED ELECTRONIC EQUIPMENT FOR PRESSURE AND VIBRATIONS. 
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FLOWMETER CALIBRATING STANDS ¢* CARBURETOR 


VIBRATION RECORDING EQUIPMENT 










SPECIFICATIONS 


INPUT 
20 to 35V DC 
at approx. 5 m.a. 


OUTPUT FREQUENCY 
400 or 500 cycles 


Type 2007T 
+ —.02% from —65° to + 85°C. 


Type R2007T 
+ —.002% from + 15° to + 85°C. 


Type W2007T 
+ —.005% from —65° to + 85°C. 


OUTPUT VOLTAGE 


5 volts, sine wave. 


Substantially uniform 


hl ~ FREQUENCY 


several times that of vacuum tubes 


INTERNALLY SHOCK MOUNTED 
on Silastic 


MAGNETICALLY SHIELDED 
HERMETICALLY SEALED These units, which are the result of several years of development 
OCTAL BASE and testing, offer a new standard of simplicity and reliability. 


SIZE Particularly noteworthy is the uniformity of output signal voltage 
4¥o" x 1%" diameter tic y noteworthy 1 y Pp g 4 


wont with temperature change. Small size and light weight make them 


7 ounces ideal for airborne and portable use. 











Fo lications where only higher B voltages are available, a 
COMPLETE INFORMATION ON REQUEST ee ee re 


PLEASE SPECIFY TYPE 2007T simple voltage reducing circuit may be used. 


American Time Products, Inc. 


580 Fifth Avenue New York 36, N. Y. 


MANUFACTURING UNDER PATENTS OF WESTERN ELECTRIC COMPANY 
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NEW o00 


small size, 
twelve-channel, 
precision balance 
adjustment 





Low “to 


5 Ses ee 
eo. : , 
ot 
; 
TE 


€ semneity 
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mas Seer 






MIDWESTERN 
MODEL 430 
BRIDGE BALANCE UNIT 


ee 


¢ 


A 10-turn precision potentiometer with a 


. E , yA A i Tr sc 4 
tie, Calling vedier ti geudidid: tev eank Midwestern Instruments’ new Model 430 Bridge Balance Unit is a 


channel. Will work with any 2 or 4 arm general purpose instrument suitable for either laboratory or flight 
transducer having input resistance of 120 ‘ ‘ ‘ ; 

ales test work. The main design emphasis was placed on producing a 
ohm or greater. 


unit of the smallest possible size consistent with the wide versatility 


of operation and application which is desirable in such an instru- 









ment. The Bridge Balance Unit is contained in a rugged, aluminum- 





alloy case. Printed circuits have been used wherever possible 


throughout the instrument in order to minimize the volume. The 


products 


@ OSCILLOGRAPHS 


(LABORATORY AND FLIGHT TEST) 
MAGNETIC STRUCTURES 
GALVANOMETERS 
AMPLIFIERS 

HYDRAULIC SERVOVALVES 
TORQUE MOTORS 
SERVOAMPLIFIERS 

DATA REPEATERS 
WATERPROOF CONNECTORS 
GEOPHYSICAL EQUIPMENT 


front panel of the instrument, on which the controls are mounted, 
is recessed in order to provide protection against accidental move- 


ment. Means are provided for both internal and external calibration. 





att, (sitter 


es 


Se ——e caine 
MIDWESTERN IWOLTT) 









MIDWESTERN INSTRUMENTS 


Alst and Sheridan Road Tulsa, Oklahoma 
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USG’S RESEARCH LABORATORY 
SIMULATES OPERATING 
CONDITIONS FOR OPTIMUM 
GAUGE PERFORMANCE 


To assure optimum operating results 
under new or changing process condi- 
tions, USG tests gauges in its Research 
Laboratory under simulated operating 
conditions. Annually, these USG tests 
save customers hundreds of thousands 
of dollars in greater operating perform- 
ance and less down time, not to men- 
tion eliminating the need for more 
frequent gauge replacements. 
Constant testing of materials and 
assemblies under all kinds of operating 
conditions is one reason why USG 
gauges are renowned for their 
enduring accuracy and dependability. 
USG assures this enduring accuracy 
and dependability in lot after lot by 
employing in its manufacture one of 
the most rigid quality control systems 
in the instrument industry. 
For more than 50 years USG has 
= T) T) been designing and producing gauges 
Ta k | n g th e G U - Ss 0 ut of for more original equipment manu- 
facturers than any other instrument 
company in the world. With facilities 
ses s economically integrated for large 
G a ul g e S p te Cc i f 4 C a ti 0 n S volume-quality controlled production, 
USG helps industry reduce its gauge 
costs by stocking the most complete 
You’d be surprised how often those tough gauge problems line of gauge components to meet prac- 
can be solved easily by talking them over with one of USG’s tically any pressure sensing or actuat- 
application engineers. ing need. 


If your problem involves the handling of corrosive mate- 
rials, extremes in temperatures and pressures, unique process 
application, or one of a hundred unknown factors, USG’s 
wide engineering experience and facilities make possible tests 
under simulated operating conditions. This assures higher 
accuracy and maximum gauge life. 


The test data available at USG may be of help to you in 
these and other gauge problems. Often, one of our over 
200,000 stock gauges will meet your requirements... a real 
advantage from the standpoint of cost and availability. If, 
however, stock gauges do not serve your purpose, USG is in a 
position to make special gauges that will exactly fit your needs. 


USG will be glad to help you solve any problem involving 
temperature and pressure indications. Why not call our 
District Office nearest you, or, send your problem directly to 


us at Sellersville. To assure immediate availability of 


standard gauges, USG maintains a 
large inventory of over 200,000 stand- 
ard gauges in a wide variety of types, 
OM G sizes and ranges. 
¢ Gaiuje Hheaidguwile VS Above, a portion of USG’s Research 


Laboratory. Here constant testing of 


an) od ~,, 


UNITED STATES GAUGE 
ow Wi for over 50 years materials under customer operating 

conditions assures optimum perform- 
United States Gauge, Division of American Machine and Metals, Inc., Sellersville, Penna. ance and long gauge life. 
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BRUSH 


Announces... 


NEW D.C. 
RECORDING AMPLIFIER 
WITH GAIN OF 10,000! 


This new Brush Amplifier is outstanding for 
stability, high gain and reliability. When 
used with any of the Brush Oscillographs it 
permits instantaneous chart recordings of 
both low-level D.C. or A.C. voltages with full 
range of frequencies. The use of a chopper- 
stabilized feedback circuit eliminates the 
, need for matched tubes and permits an 

CHECK THESE FEATURES: extended frequency response. More than 
2M, HIGH SENSITIVITY — 100 microvolts per chart mm ever, Brush Recording Systems provide full 


oy) ‘ HIGH STABILITY IN USE—less than 14 chart mm. drift/hour range instrumentation for your measure- 

cm EXTENDED FREQUENCY RESPONSE —1D)C. to 100 cycles per second , . nel 

with Brush Direct-Writing Oscillographs. With photographic ment proble ms. 

t> equipment, frequency range can be extended to 5,000 cps hid B h . 

\ Ack . — . awe a AY Go 
LOW NOISE — less than 25 microvolts equivalent input nak your Fuso Fe prent ntat _ OF Sem 
INPUT IMPEDANCE —1 megohm coupon for complete information. Brush 


INTERNAL CALIBRATION —2 millivolts and 1 volt Electronics Company, Cleveland 14, Ohio. 










FULL RANGE 
INSTRUMENTATION 


Brush Amplifiers and Oscillo- 
graphs provide multi-channel 
recording of voltages from D.C. 
to 100 cycles per second — or of 
physical phenomena such as , 
7 | stress, strain, torque, force, tem- 2: si. Four-Channel Oscillograph Six-Channel Oscillograph 


peratures, etc. 





Brush Recording Systems give 
you the greatest flexibility in 
measurements. You have a choice 
of 8 or 16 chart speeds; ink or 
electric writing. 
Units can be mounted in stand- Dual-Channel D.C. Amplifier Universal* Amplifier 


ard racks, or portable cabinets. 


*Trade-Mark 





COMPANY 





BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZOELECTRIC MATERIALS ° ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS 


USE COUPON 



















WwW 


Division of 
Clevite Corporation 














MARKERS FOR TIME 
AND EVENT CORRELATION a 


COVER REMOVABLE FOR 
EASY ACCESS TO 
WRITING TABLE 


Bos 


ve 


« 


FOUR OR SIX 
CHANNEL MODELS 


BS "16 CHART SPEEDS 
Ps AVAILABLE —10” PER SECOND 
ee\ TO 10” PER DAY. ce 

| 






New portable six-channel oscil 
lograph; weighs 48 pounds. All 
new oscillograph models are 


eltiiee ce Muslim (oudele Tih ameelg 
trolled chart drive transmissions 


BRUSH ELECTRONICS COMPANY, Dept. A-3 
3405 Perkins Avenue 
Cleveland 14, Ohio 


(C0 Please have your representative call 
} Please send bulletins on the following: (check below) 


_ New high gain Amplifier. 
Portable Recording Systems 
__. Recording Systems for rack or console mounting. 


Name - ee ae ee 
Title 
Company 


Address 


SELECTION OF LOCAL 
OR REMOTE CONTROL 


TWO WRITING METHODS: 
INK AND ELECTRIC 


oe es es ee ces cee ees eee es ee ee ee ee ee oe 










NOW! 
PORTABLES 


JOIN THE 
“NEW LOOK” IN 
RECORDING SYSTEMS 


@ The new Brush Portable Recording 
Systems are light in weight, easy to 
use. In addition, they provide the full- 
range instrumentation for portable use 
now offered by Brush’s line of rack 
and console-mounted systems. 

You can record a greater range of 
signals with optimum resolution than 
with any other direct-writing oscillo- 
graphs. These new units have the 
widest chart speed range available— 
from 10” per day to 10” per second. 
Units can be equipped for both ink 
and electric writing. 

Brush Portable Recording Systems 
are ideal for field tests, are easy to 
set up, and do not require skilled 
technicians. Find out how they can 
simplify your testing problems—elec- 
trical variables, stress, strain, torque, 
vibration, etc. Send coupon for book- 
let, or call your Brush representative 
for complete information. 








Amplifiers can be 
equipped with portable 
carrying cases or in 
stalled directly in 
standard racks. Both 
rack-mounting and 
portable oscillographs 
have the same electri- 
cally controlled chart 
drive transmissions, 





*Trade-Mark 


BRUSH ELECTRONICS 


INDUS AL AND RESEAR NSTR 
PIEZOELEC TERIALS . A 
MAGNETIC RECORDING EQUIPMENT ANC 















YOU CAN PUMP IN CONTROLLED VOLUME 


HYDROCHLORIC ACID... ALL CONCENTRATIONS 
CHLORINATED HYDROCARBONS 
CORROSIVE METALLIC SALT SOLUTIONS 
DILUTE ACIDS 
MIXED ACIDS . 











WITH 








PUMPING HEAD, 


CONNECTOR, 


VALVE HOUSING, 
INLET and OUTLET 
CONNECTIONS OF 
LAPP CHEMICAL 
PORCELAIN TUFCLAD 


ARMORED 





i: 














oN 


J 











P 











ALUMINA 
OXIDE 
VALVE BALL 


| TEFLON 


VALVE 
SEATS 


KEL-F 
DIAPHRAGM 








Solid Lapp Chemical Porcelain, 
combined with parts of alumina 
ceramic, teflon and Kel-F plastics, 
is used for the liquid end of this 
model of Lapp Pulsafeeder. All 
parts which can come in contact 
with liquid being pumped are non- 
metallic, chemically inert. Thus, 
positive-displacement metered 
pumping of ‘“‘hard-to-handle” cor- 
rosive chemicals is made certain 
and permanently trouble-free. 


with typical applications, flow charts, 
description and specifications of models 
of various capacities and constructions. 
Inquiry Data Sheet included from which 
we can make specific engineering recom- 
mendation for your processing require- 
ment. Write Lapp Insulator Co., Inc., 
Process Equipment Division, 379 Wilson 
Street, Le Roy, New York. 
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Ferulok flareless fittings, featuring the 
visible “bite”, are especially for high- 
pressure, heavy-wall tubing. Cutaway 
shows why vibration won’t break the seal. 


a 
New Intru-lok tube fittings can be quick- 
ly installed by anyone. Simply push tube 


in, then tighten nut. Designed for instru- 
mentation lines of 44 through 4 inch,O.D. 


“Tube up and 
forget it” 
with leakproof 
Parker fittings 


Triple-lok flare fittings are the easiest, fastest and safest 
way to tube up even in close quarters. They are absolutely 
leakproof even under the severest conditions of vibration, 
high pressures and temperatures. Triple-lok fittings meet 
J.I.C. and S.A.E. Standards plus specifications of the A.S.M.E. 
Code for Pressure Piping. Available for tubing outside di- 
ameters from 1% through 2 inches. More Triple-lok fittings 
are used on industrial machinery than any other fittings. 


New Hoze-lok fittings and hose assem- 
blies (for medium and high-pressure 
hydraulic service) offer better perform- 
ance, easier make-up, greater re-usability. 


Other Parker products include new 
hydraulic control valves, check valves, 
accumulators and O-rings. Mail the 
coupon for the fitting catalogs you want. 


New Weld-lok fittings are machined 
from high-quality steel or stainless-steel 
bar stock and forgings. They are avail- 
able for tubing 14 through 2 inches, O.D. 


TUBE AND HOSE 
FITTINGS DIVISION 
Section 411-Q 


The Parker Appliance Co. E . 
17325 Euclid Avenue — =] 
Cleveland 12, Ohio 


[J] Send Triple-lok & Ferulok Catalog 
No. 4300 

[] Hoze-lok Catalog No. 4400 

[_] Weld-lok Catalog No. 4370 

[] Intru-lok Catalog No. 4320A1 


Name ___ alpine ii icianenateteignatei 
Company — 


Address - 


Hydraulic and fluid 
system components 


Pe rker 
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Flexibility in Application 
Versatility in design... 


packaged 
analog-digital 
converters 


Shaft Position to Digital Converters features 
reliability, long life, non-ambiguity and speed 
makes these converters ideal for computers or 
data handling systems where serial read-out is 
preferred. Librascope converters transmit infor- 
mation at almost any rate desired up to 1 mc and 
in some cases above, and may be multiple time- 
shared, holding extra circuitry to a minimum. 
All units quickly adjustable, syncro-mounted. 
Available in Binary, Gray code or Binary deci- 
mal code as shown in chart below. Special units FEATURES: 


may be designed to your order. 
« Unique, staggered double 


Write for catalog information. 
brush pick-off system 









¢ Reads out serially into 
DIMENSIONS relays or single or multiple 
DIAMETER X LENGTH scan matrices 





RESOLUTION 
OVER FULL RANGE 





RESOLUTION PER 
INPUT SHAFT REV. 














4 


¢ Analog-digital or digital 


analog operation 


1 part in 128 2" x 24%,” 





7 digit 








4+—__—_—_— 
































13 digit 128 =f —sApartin8192, ff 2" x3%," 
BINARY 17 digit 128 |_I part in 131,072 2” x41,” + May be time-shared 
19 digit 128 1 part in 524,288 2" x 4K,” 





« Syncro-mounted 


























ines 0-2000 200 1 part in 2000 34" x 42%," « Associated circuitry can be 
shee 0-3600 200 1 part in 3600 36" x 47%,” designed to fit your 
CODED 0-20,000 200 1 part in 20,000 Yi" x 4%,” data-handling problems 
_ DECIMAL 0-36,000 200 1 part in 36,000 346" x6%%" 



























GRAY 8 256 1 part in 256 Be" x 11%" 












Precision gearing Life Expectancy: Function of lead current. 

ee eae hea Hits C For 13 dight unit @ 2 ma. per brush, life approx. 
3 8 

Shock and Vibrations up t0 186, $10. $00 cps, _**20" breaks or makes at appren. 120 spe. 














Engineers, physicists and mathematicians 
interested in challenging California careers, 
contact Mac McKeague, Personnel Director. 


IBRASCOPE 


COMPUTERS, COMPONENTS AND CONTROLS. 





A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


LIBRASCOPE, INC. * 8BO8 WESTERN AVENUE + GLENDALE, CALIFORNIA 
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Los Alamos 
Naval Research Laboratory Physics Laboratory McClellan Air Force Base 


IN INDUSTRY and RESEARCH 
IN GOVERNMENT 


IN VOCATIONAL and 
TECHNICAL SCHOOLS 
and UNIVERSITIES 


Naval Air 
Aberdeen Proving Grounds Development Station 


White Sands Proving Grounds 


Pensacola Naval Air Station Naval Research 
Laboratory 


IN INDUSTRY and RESEARCH 


Be!l Vocational School 
lowa State College 
Bell Vocational School 


Princeton University 


Bergen County 
Vocational School 


Technical School Bell Vocational School cTAND df 4 GAD 
‘Y ‘ 4 it wi 1 


Since mm 1884 
THE STANDARD ELECTRIC TIME COMPANY 


93 Logan Street * Springfield 2, Massachusetts 


* : e 
c 
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ABSOLUTE PRESSURE inoicator 


..- FOR DEEP VACUUM WORK 


Measures pressure ) y 
directly from Oe: : fje- ABSOLUTE 
ZERO ABSOLUTE ¥. 


to atmospheric 


e 
... swiftly and | . 0 ° 
+ SERIAL NO. MODEL NO. 
jrteastly se 


PRESSURE 


MILLIMETERS OF MERCURY 
o 


WALLACE & TIERNAN PRODUCTS INC. 
BELLEVILLE NEW JERSEY 


Used as a pressure indicator in any system employing a vacuum 
— All readings are relative to ZERO ABSOLUTE. 

— Dial reads directly. 

— Accurate to 1 part in 300 over full scale. 

— Sensitive to 1 part in 500 in all ranges. 


— No auxiliary indicator or corrections for ambient pressure 
changes required. 


— Protected against sudden pressure surges. 


TYPE FA-160 — Ranges: 0.1— 20mm Hg. 0—200mm Hg. 
0 — 50mm Hg. 0—410mm Hg. 
0 —100mm Hg. 390—800mm Hg. 


For additional information on ~ Dial Sizes: All ranges in either 234” or 6” dia. 
WT Absolute Pressure Indicators, 
write today for Publication No. TP-28-A. 


WALLACE & TIERNAN 


INCORPORATE DO 
PRECISION. INSTRUMENTS AND ELECTRICAL MECHANISMS 
an MAIN S§$T BELLEVILLE. N J 
In Canada: Wallace & Tiernan, Ltd., Toronto 
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ANTI-PARALLAX 


rw ais t-jie] 


is yours in this 


new thermometer 





Now you can read temperatures right at the process with 
the same ease, accuracy and economy as pressure readings. 
The Anti-Parallax Maxivision Dial on this new all stain- 
less steel American Bi-Metal Thermometer assures these 
important advantages. The large, easy-to-read black fig- 
ures and graduations are carried on a raised ring set close 
to the glass, with pointer at the same level. Parallax error 
is practically eliminated. 

With this new thermometer in service, field operators can 
eliminate frequent trips to the control house to observe 
process changes. Indoors or outdoors, this fine, all stain- 
less steel American instrument is truly climate-proof. 
Because the case is only 3” in diameter, the thermometer 
fits where space is limited. Ample clearance behind the 
case makes installation easy and fast with a small wrench. 
Read the specification highlights, then get full details about 
this new high-accuracy American Bi-Metal Thermometer. 


. 


PHONE your Industrial Supply Distributor for 


prompt attention to your needs. He is 
RX always ready to help keep your pro- 
Cc 


tN duction going by making fast delivery 
from local stocks. 





SPECIFICATIONS 


New AMERICAN ALL-STAINLESS 
STEEL BI-METAL THERMOMETER 


with ANTI-PARALLAX MAXIVISION DIAL 


Dial: Exclusive anti-parallax Maxivision dial, with scale ap- 
proximately 6” long. Pointer set at same level as scale. 


Climate-Proof Case: All stainless steel. 3” diameter. 
Threaded bezel. Selected clear, extra-heavy cover glass. 
Heat-resistant gaskets between glass and case seal the 
thermometer against rain, frost, sand, dust, fumes—climate- 
proof 


Temperature Ranges: From minus 80° to plus 1000° F. 
Accuracy within 1% of range. 

Low-Mass Bi-Metal Coil: Welded to stem plug. Accurately 
centered in stem. Non-freezing, non-corrosive silicone fluid 
on coil dampens vibration, accelerates heat transfer, speeds 
response; does not gum, resists capillary action. 

Pointer: index type. Easily accessible from front of dial 
for positive adjustment over entire range. Pointer shaft 
guided by friction-free bearings. 

Stem: 18-8 stainless steel, mirror polished. All joints welded. 
Resists corrosion. Provides strong, rigid and tight closure 
against process pressures. Lengths: 24” to 24”. 
Connection: Fixed, 12” N. P. T. 


Separable Sockets: Available for use in closed systems or 
where measured medium is corrosive to the stainless steel 
stem. Fit over all standard stem lengths except 212”. 


—— | 
é ie 
i. aay 


A product of MANNING, MAXWELL & MOORE, INC. srratrorD, CONNECTICUT 


MANNING) 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, ‘CONSOLIDATED’ 
SAFETY AND RELIEF VALVES, Stratford, Conn. HANCOCK VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY RELIEF 
VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. ‘“SHAW-BOX” 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich, 


r 
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Good News about T 


SUPERIOR TITANIUM TUBING NOW AVAILABLE 
IN A WIDE RANGE OF SIZES, FORMS, TEMPERS 


The big news about titanium these days 
is not its high strength to weight ratio; 
its formability; its corrosion, heat and 
electrical resistance. Engineers know all 
this. What they want to know is when. 
The answer is right now, as far as tubing 
is concerned. 


Although everything is special as far as 
the production of titanium tubing is 
concerned—more grinding operations 
are required, special lubricants have to 
be employed, drawing schedules have to 
be much lighter, annealing must be done 
in special furnaces, special pickling solu- 
tions are demanded—the end result is 
always a standard tubing obtainable 
from Superior distributors coast to coast. 
Sizes range in O.D. from .012’” up to 
1.50’, in wall thickness from .002” to 


.187’, and in lengths up to 24 feet. 
Tempers—fully annealed, half hard 
and full hard. Forms—Seamless 
and Weldrawn®. 


Applications are increasing rapidly. They 
now range from use in the atomic energy 
programs—to low stress aircraft struc- 
tural parts—to pneumatic, hydraulic, 
refrigeration lines—to processing lines 
in the chemical industry. 


Write now for your free copy of Bulletin 
43—it contains complete technical and 
ordering information—and for the name 
of the Superior distributor nearest you. 
SUPERIOR TUBE COMPANY, 1968 Ger- 
mantown Ave., Norristown, Pa. On the 
West Coast: Pacific Tube Company, 
5710 Smithway St., Los Angeles 22, Calif. 


Round and shaped tubing available in Carbon, Alloy and Stainless Steels; Nickel and Nickel Alloys; Beryllium Copper; 
Titanium; Zirconium 


Titanium is reactive, must be heat treated with- 
out atmospheric contamination. This vacuum 
annealing furnace handles material 24 feet in 
length, operates at temperatures up to 1850°F 
is automatically controlled. 


All you need to know about titanium tubing is 
contained in this newly revised 8-page booklet 


Bulietin 43. Contains processing information, 
properties, advantages and end uses, describes 
sizes, forms and tempers available. 


Syoervir fube 


The big name in small tubing 


All analyses .010” to %” 0,D. Certain analyses in light walls up to 24%” 0.D. 
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~—O reasons wuy THE 
PRITCHARD HYDRYER IS 
THE ANSWER FOR 
INSTRUMENT AIR DRYING 


2. FULL LINE PRES- 
SURE REACTIVATION. 
Pressuring and de-pressuring 
of adsorbers between cycles 
is eliminated. 


| 4. LONGER ADSORB- 

- ENT LIFE. Dusting and 

- breakage of particles is re- 
duced because there is no 
movement of adsorbent due 
to pressure changes or high 
velocities, 


6. NO MOVING PARTS. 7. SIMPLIFIED OPERA- 
No operating or maintenance TIONS. The process is great- 
costs on blowers, motors, fans, ly simplified, requires mini- 
rotating beds . . . because mum of operations. Impor- 
there are none. tant, when you have inexperi- 


enced operators. 


9. SAFETY FACTORS 
MINIMIZE HUMAN 
ERROR. No equipment can 
be damaged by opening the 
wrong valve. 


i. NO WASTE. 100% of all 
gos entering the HYDRYER is 
dried without loss. 


3. PURGING ELIMI- 
NATED. The Type A HY- 
DRYER uses the inlet main gas 
stream for reactivation, not 
an external stream of atmos- 
pheric air or other gas. 


5. REACTIVATION GAS 
IS PREHEATED. This as- 
sures complete heat transfer 
during the heating period for 
uniform reactivation of the 
adsorbent. 


10. VISUAL. OBSERVA- 
TION ond check of the mois- 
ture adsorbed from the gas 
stream is possible on each 
cycle. 











| 8. REDUCED EqQu'iP- 


MENT AND LINE SIZES. 
Equipment and line sizes are 
small compared to those re- 
quired for reactivation at at- 
mospheric or lower pressures. 





SEND FOR BULLETIN 


You can learn about the many ways 


4 
q 
| 


HYDRYER ON DUTY, 
drying instrument air at the 
Farmers Union Exchange 
Refinery, Laurel, Montana. 
It dries 400 SCF/M of air 
at 60 psig and 80-95°F. 
saturated. Outlet gas dew 
point is —40°F, 


HYDRYERS may be used to dry instrument 
air from this Pritchard bulletin, No. 16.0.181. 
Send for your complimentary 


SNOTSTRV'S 
copy today on your company letterhead. 


PARTNER FOR 
PROGRESS 


COOLING TOWERS 
AIR COOLLO MEAT EXCHANGERS 
GAS £ ALR TREATING EQUIOVENT 





ur. Pritchard «co. 


OF CALIFORNIA 


PRITCHARD & CO 


REPRESENTATIVES 
1 BRINCSAML CITIES 

FROM COAST 

70 COAST 


A BDivis+Gn of 4.8 


Dept. 448, 4625 Roanoke Parkway, Kansas City 12, Mo. 














permanently 
attached 
contact 
points 


Critical 
inspection 
welcomed... 


exclusive 
backstop 
design 


both types 
of 
armatures 


vibration- 
damping 
springs 





Automatic Electric Class ‘‘A’’ Relay 
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Here’s the “workhorse” of the relay industry. Class 
“A” is a low-cost rugged relay that stands up undei 
critical inspection . . . even after 25 to 50 million 
operations! 


Contact points are resistance-welded—permanently 
anchored to the spring for the life of the relay. 
Continual quality checks on the manufacture of the 
springs assure lifetime service. 


Backstop is specially formed to prevent armature 
freezing and to increase life. A “heavy-duty” arma- 
ture bearing can be supplied for heavy spring 
loads or constant high-speed operations; its over- 
sized, hard-metal pin turns in precision, long-wear- 
ing bearings. 


% 


A choice of “long” or “short” levers gives you the 
lever ratio required for normal operating and re- 
lease speeds, or for a residual gap that doesn’t vary 
under heavy-duty conditions. 


For use under conditions of extreme vibration, 
damper springs can be supplied to prevent excessive 
wear. These damper springs bear against the arma- 
ture and the bearing pin with considerable pressure, 
minimize movement due to external forces. 


For exceptional performance, sensitivity and dur- 
ability, specify this outstanding member of the 
Automatic Electric relay family. Ask for Circular 
1800. Write: Automatic Electric Sales Corporation, 
1033 West Van Buren Street, Chicago 7, Illinois. In 
Canada: Automatic Electric Sales (Canada) Ltd., 
Toronto. Offices in principal cities, 






class ‘‘A’’ 
specifications 





Four Different Types of Class “A” Relays are available to meet 
your needs: Series AQA—Quick-Acting, DC; Series ASO—Slow- 
Operating, DC; Series ASR—Slow-Releasing, DC; and Series ASA— 
Slow-Acting, DC. 


Contacts—Normally single, but can be supplied with twin contacts. 
Load carrying capacity, 150 watts (maximum 3 amps., non-inductive). 


Contact Spring Capacity—Can be supplied with single or 
double pile-ups. Series AQA and ASO, 13 springs per pile-up; Series 
ASR and ASA, 6 springs per pile-up. (More contacts can be accommo- 
dated at a sacrifice of operating speed and release time delay.) 


Dimensions—Overall length, 4”. Width, single pile-up—114”, double 
pile-up—17,”. Height (depending upon the number of springs), Series 
AQA and ASQ, 154”-23%¢"; Series ASR and ASA, 154”-2”. 


For more detailed information, ask for Circular 1800. 


RELAYS SWITCHES 


AUTOMATIL =p ELECTRIC | 


CHICAGO 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 


You can dispense with oil filters and dust filters when 
you install ®Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 


SUUUNANNUUHNOOOAHAOOUNNEOAUASTUHAOOUAAAUOUUAASUOTOOASUUAASAUAA AOA 


FT TUTTI TTUUTTUL UCL 1D 


is thoroughly washed and cooled as it passes thru the No valves, pistons, or vanes. 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. Non-pulsdting pressure. 
®Nash® Clean Air Compressors are simple, with only Original performance constant 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. PT 


ENGINEERING COMPANY 
370 WILSON, SO. NORWALK, CONN. 





NAS 
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This is part of an old-fashioned installation 4 
which lacks the convenience and efficiency of 
modern instrumentation. 


Compare this centralized Foxboro Cabinet installa- —> 
tion of similar instrumentation, which saves time 

for the operator, makes his work more efficient, 
and gives maximum protection to the precision 
instruments required for his process. 








See what a difference FOXBORO 
cabinet-mounting can make! 





These photos show at a glance how much more effi- 
cient and attractive your instrument installation can 
be if it’s integrated and centralized in a Foxboro 
Cabinet. Not only are the instruments protected from 
dust and process “atmospheres”, but they’re conveni- 
ently grouped together for more efficient use and 
easier maintenance. Those “endless steps” of the 
operator are a thing of the past! 

Foxboro will supply a cabinet (or cabinets) to 
house and protect any num- 
ber of existing instruments 
and related devices. Or 
your order for new instru- 
ments can be shipped to 
you already mounted in 
cabinets, completely piped 
and wired, needing only 
simple power and process 
connections to be put into 
operation. Write for illus- 
trated and informative 
Bulletin 413. 

















Foxboro Cabinets are available in three standard 
sizes for 2, 4, or 6 conventional-size instruments (or 
equivalent). For mounting more than 6 instruments, 
Foxboro Sectional Cabinets (with open ends) are used 
. . . bolted together to form desired length. End sec- 
tions have one closed side to form dust-tight enclosure. 
Exclusive insert-type panel construction permits easy 
conversion when process changes so require. 





THE FOXBORO COMPANY, 463 NEPONSET 


AVENUE, FOXBORO, MASS., U. 


Ox BO PROCESS CONTROL CABINETS 


REG | PAT OFTf 





FACTORIES IN nae se UNITED $v &t BS 
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CANADA, AND ENGLAND 


THE 1956 


INSTRUMENTS and AUTOMATION 
CATALOG and INDEX 


—the industry's ONLY directory— 





Publication date, July 1955 





CIRCULATION: The /ndex will be sent to 20,000 users 
of instruments and devices for measurement, inspection, 
testing and control, These are the 20,000 most important 
men who buy, install and maintain instrument and con- 
trol devices. 


COMPLETE HORIZONTAL COVERAGE of the men 
who buy and specify instruments and controls in every 
major instrument-using company. The /ndex reaches the 
largest number of potential instrument buyers at lowest 
cost. 


PRODUCTS ADVERTISED are scientific and indus- 
trial instruments; automatic electrical, mechanical, hy- 
draulic, electronic and pneumatic controls; electric and 
electronic instruments; testing machines and devices; 
inspection devices and gages; control valves; relays; 
timers; laboratory and glass apparatus; etc. 


CLOSING DATES: Copy to prepare, all details must 
be in our Pittsburgh Office not later than April 1st. Lay- 
out and copy will be sent to the advertiser for his OK 
and also final proofs. 


May 20th 
May 25th 
June ist 

June 15th 


Copy to set 

If no proof required 
Complete plates 
Inserts 


Advertisers’ Names Boldface in Descriptive Directory: 
Advertisers in the /ndex will have their names in bold- 
face type in the Descriptive Directory Section and refer- 
ence will also be made to the page number (s) on which 
their advertisement (s) appear. This gives to the indi- 
vidual seeking information the two vitally important ele- 
ments of the /ndex—1. Where he can buy it, and 2. Tech- 
nical data, when he turns to the page to which he is re- 
ferred. 


RATES and Mechanical Requirements: Advertisers 
will be entitled to the rate earned in the 12 regular is- 
sues of Instruments and Automation or to the rate they 
earn in the Jndex, whichever is most advantageous. Space 
used in the Jndex will not help earn a rate in the regular 
issues of Jnstruments and Automation. But the rate earned 
in the regular issues will determine the rate for the /ndex. 


INDEX RATES ARE THE SAME AS REGULAR 
INSTRUMENTS & AUTOMATION PER PAGE RATES 


$360.00 6 Pages $314.00 


12 Pages 


All AAAA Standard Colors: Red, blue, yellow, orange, 
green, $100.00 per page for any one color. Matched colors 
$120.00 per page for any one color. Rates for metallic 
inks quoted on request. Bleed Pages: per page, extra $75.00 


Rates for Complete Inserts: 


2 Pages (backed up) $ 530.00 


4 Pages (backed up) 


8 Pages (backed up) 2050.00 


Mechanical Requirements 


Width Depth Width 
10 
10 
10 
10 
4% 
4%; 








Halftones should be 110 screen. 

Page trim size—8%4” wide x 11%” deep 
Bleed size—8%” wide x 11%” deep 
Actual type measurement inside border. 


INSERTS (Letterpress): Rates for complete inserts 
apply on inserts which are ready for binding when re- 
ceived. Before making plates or ordering printing please 
check with the Pittsburgh Office as to number of pages, 
quantity required, trim size. Maximum acceptable weight 
100 lb. coated, 25 by 38 inch basis, or equivalent. 


REPRINTS: Regular run of book stock will be used 
unless special stock is supplied by the advertiser. For 
reprint costs write Pittsburgh Office. 


INSTRUMENTS PUBLISHING COMPANY 


845 Ridge Ave., Pittsburgh 12, Pa. 


Telephone: Fairfax 1-0161 


See Page 327 For District Offices and Managers 
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GENERAL SERVICE 
& VACUUM 
V5 Series 
2- & 3-Way 
0-1000 p.s.i. 






VERSATILE 
AND 


VIGILANT! 








_— 





MINIATURE 
CUT-OFF 
V2 Series 
2-Way 
0-250 p.s.i. 







» QUICK EXHAUST 








, (extra fast 
| _ Low-Cost, Explosion-Proof SKINNER Solenoid Valve ey 
| . eries 
| Underwriter Approved for Gas Vapors, Carbon and rap 
: p.s.i. 





Grain Dust Applications 





HI-PRESSURE 






For hazardous locations, specify the Skinner Safety X5 Series Valve. HYDRAULIC 
It’s Underwriter Approved for Class I, Group D, and Class II, V10 Series 
Groups F and G. And no other explosion-proof valve has the sim- 2- & 3-Way 

0-1000 p.s.i. 





plicity and flexibility of the X5 design! 


Skinner Safety X5 Series valves are skillfully engineered to give 
trouble-free operation through ions of oc They are direct 
acting, spring loaded, leakproof . . . and give positive performance in 
any position. 

Valves of this series have stainless steel internal parts and are of- 
fered in five basic types: two- and three-way normally open; normally 
closed; and directional control. They are available with a broad selec- 
tion of electrical outlets, port locations and sizes, flow adjustments 
and coil types. 

Media — Air, gases, vacuum, oil, water 

and many semi-corrosive media. 

Pressure Rating — 0-1000 p.s.i. 

Construction — Leakproof sealing, bubble-tight 
shut-off at all ports; packless, frictionless 
construction; precision-machined stainless steel 
internal parts; electronically-controlled, 
pressure-tested welds. 

Simplified Servicing — can be disassembled and 
repaired without removal from the line. 
Specifications —- Duty Cycle — continuous or intermittent. 
Orifice Diameters — 3," to 4”. 

Pipe Size — 4” or 4%” NPT. 

Voltage —- all common AC and DC voltages. 
Power Consumption — 10 watts. 














SANITARY 
V4 Series 
2-Way 

0-20 p.s.i. 










EXPLOSION-PROOF 
X5 Series 

2- & 3-Way 

0-1000 p.s.i. 
























ALL-PURPOSE FOUR-WAY 
V9 Series 
4-Way 0-150 p.s.i. 







HI-FLOW INDUSTRIAL 
M Series 
2- & 3-Way 5-150 psi. 


; Do you have a valve problem? Ask us for the 
» . services of a specially trained Skinner resident 
engineer —- he’ll tackle your problem immediately. 








SKINNER ELECTRIC VALVE DIV. 

The Skinner Chuck Company 

116 Edgewood Avenue, New Britain, Connecticut 
Please send us your bulletins on the following Skinner 


World-Wide Representation — Immediate Delivery on Standard Valves 
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CoC eee eee HEHEHE EEE HEHEHE HEHEHE HEHEHE HEHEHE EHH EES 
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Highly sensitive to changes 
in oxygen content. 


Rapid response to changes 
in oxygen content. 


No liquid or gaseous fuel 
required to be added 
to gas somple. 


No chemicals required. 
High accuracy maintained. 


Not offected by wide 
variation in rate of flow 
of gos sample. 


Rugged construction. No 
delicate or moving parts. 


A -¢ . 
Easily instalied — no 
speciol fittings required. 


3 m & 
i ce wi is 8 








Self-balancing bridge circuit assures 
accurate, permanent calibration. 


Electronic amplifier has no moving 
parts. High sensitivity. Rugged. 


Immediate response—analyzer is 
continuously connected to 
recording pen drive motor. 


As many as four analyses can be 
recorded on the same chart. 


Range can be changed easily 
in the field. 


Isolating transformer for each 
amplifier removes line interference 
from bridge circuit. 


Extra slide wire available for control, 
remote indication—for recorder or 
contacts for alarm circuit. 


Oxygen is unique among other common gases in that 
it is highly paramagnetic (attracted into a magnetic 
field). This property of oxygen is the basis of the 
operation of the Hays Magno-Therm Analyzer in the 
analysis of industrial gases. 

application 

Hundreds of companies are using the Hays Magno- 
Therm Oz Analyzer and Recorder in applications from 
revivification of SO removers in manufactured gas 
industry and regeneration of catalysts in oil refineries 
to mixing air with propane to get substitute fuel. 
Boiler plants use it as a combustion guide because it 


is the only means of getting an undistorted picture of 
excess air. 


Write today for bulletin 52-829-56 and get com- 
plete details, 


Automatic Combustion Control 
Boiler Panels « COs Recorders 
Veriflow Meters and Veritrol 
Gos Analyzers * Draft Gages 
Combustion Test Sets 
Electronic Oxygen Recorders 
Electronic Flowmeters 
Electronic Feed Water Controls 
Miniature Remote Indicators 


Michigan City 8, Indiana 
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TUBING 


knocks out your instrument line corrosion problems 






METAL TUBE 





DEKORON single-line tubing. Samuel 
Moore & Co. will coat your copper, 
aluminum or steel tubing by the 
Dekoron extrusion process, or will 
supply coated tubing. Straight lengths 
PLASTIC SHEATH to 20 ft., coils to 1000 ft. 


PLASTIC SHEATH 








. ie 
| f SS ~ DEKORON IMPERVAPAK is a multiple tube 
| ~~ SS, » = harness of plastic or metal tubes encased 
| me a in tight plastic sheath. Multiple tube 
construction cuts down installation costs. 





METAL OR 
PLASTIC TUBES 


Corrosion endangers the life line of your plant— 





and chemicals. 


That means Dekoron eliminates replacement costs 
and maintenance. Other advantages are low initial cost 
... less plant down time .. . easy installation with 
standard fittings and plastic tape. 


In replacement savings alone—not including lower 


maintenance and installation costs— Dekoron Instru- S A M U F [ M 0 0 RE & C 0 MPANY 


ment Tubing pays for itself over and over again. 


- AA-766 
- Send for free copy of Bulletin L-6506 


“3 Ways to Whip Corrosion and High 
Tubing Installation Costsin Y our Plant.” 


your instrument tubing. That’s why you should investi- 
gate Dekoron instrument tubing, the tubing that’s 
impervious to moisture, salt air, corrosive atmospheres, ® / 7 
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PYROTRSE 


w BAILEY 


Your best buy for Precision 
Temperature Measurements 
In the -300r to 1200r Range 


Check These Exclusive Bailey Advantages 
of Resistance Thermometer Operation 


Resistance thermometer operation over a 
complete range from —300F to 1200F has 
been made possible by Bailey’s development 
of a low-cost platinum resistance element. 


Resistance thermometer operation requires 
no standard cell, dry battery and cold junc- 
tion compensator. Uses 115 volt a-c source. 
Strong signal and high precision of resistance 
element as compared to thermocouple makes 
possible the use of narrow range spans. 


V/ The Bailey Pyrotron is calibrated at the fac- 
tory and remains accurate; no periodic re-cal- 





me 














1041 


Complete Controle for Process Plants 


O VOLT POWER SUPPLY — 


IVANHOE 


ibrations required. Since all elements are 
matched it is not necessary to calibrate each 
recorder to its element. 

VY’ Recorder is sensitive to 1/10 of 1% of range 
span. 
Ordinary copper lead wires permit remote 


location of recorder with respect to the tem- 
perature sensing element. 


y/ For complete information, write for bulletin 
230-C on the Bailey Pyrotron Electronic 


Resistance Thermometer. P-27-1 


a, 
j 
‘d 
4 
i 


TEMPERATURE SENSITIVE 
RESISTANCE ELEMENT 
IN PROTECTING WELL 


— 


: 
@ 


Coutrols for 


TEMPERATURE 
PRESSURE 
GAS ANALYSIS 
FLOW LEVEL 
RATIO 








ROAD 
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Editorial... 












INSTRUMENTS 


and 


AUTOMATION 








THE NEW TECHNOLOGY 


WALTER P. REUTHER, President, International Union, UAW-CIO 


The first industrial revolution had a tragic impact upon 
the lives of many people. Ruthlessly workers were dis- 
placed by the first power-driven machines. They were 
turned into the streets to wander about homeless and 
hungry. In desperation the workers struck back at the 
calloused indifference and social irresponsibilities of the 
owners of the primitive early power-driven machines. In 
France, in Germany, and most notably in England, the 
Luddites, inspired by mythical King Lud, burned fac- 
tories, wrecked machinery, rioted, and inspired a guerilla 
war that lasted for almost 20 years. 

Out of these early struggles came our modern labor 
movement. 

Now we enter the second phase of the industrial revo- 
lution, and the impact of automation—for good or for 
evil—is magnified a thousandfold. The need for enlight- 
ened social policies becomes imperative. Automation must 
be met sanely and constructively so that the miracle of 
mass production—and the ever greater economic abun- 
dance made possible by automation—can find expression 
in the lives of people through improved economic security. 

Sensibly, rationally, scientifically we intend to harness 
this radical new force in our lives using its potential to 
produce an era in which well being, justice, and peace 
will be the universal possession of all mankind. 

Historically the problems of mankind have been set 
in conflict between people, groups, and nations each en- 
gaged in a struggle to divide up economic scarcity. We 
have had a world divided between the “haves” and the 
“have-nots”—those who were fed and those who were 
starving. Now, science and technology have at last given 
us the tools of economic abundance, and we no longer 
need to struggle to divide up scarcity. 

Economic abundance is now within our grasp if we but 
have the good sense to use our resources and our tech- 
nology, fully and effectively, within a framework of 
economic policies that are morally right and socially 
responsible. 

People and nations have demonstrated the capacity to 
achieve total dedication in periods of great international 
conflict. Motivated by common fears and hatreds in times 
of war, people and nations have made their greatest sacri- 
fices and achieved the fullest measure of common purpose. 
Now, automation and the new technology, together with 
the promise of peacetime use of atomic energy, afford us 
the opportunity to give positive expression to our common 
hopes, common aspirations and common faith. These new 


Introduction to a UAW-CIO report on Automation—see next page. 


tools of abundance provide us as free people with the 
opportunity to achieve total dedication in the common 
task of building a better tomorrow in a world in which 
people and nations can live at peace, free in spirit, free 
from tyranny, and free from the pangs of hunger. 

The UAW-CIO and its one and one-half million mem- 
bers welcome automation, technological progress, and the 
promise of the peacetime use of the power of the atom. 
We offer our cooperation to men and women of good will 
in all walks of life in a common search for policies and 
programs within the structure of our free society that 
will insure that greater technological progress will result 
in greater human progress. It is in this spirit that we 
submit this report on automation and its relationship to 
the guaranteed annual wage for your consideration. 

We in the UAW-CIO believe that we can solve the 
problems of UAW-CIO members as wage earners only as 
we work with other people in our free society in the 
common effort to find answers to the problems of all the 
people in our country—and ultimately in the world, for 
only as we learn to work with people everywhere in find- 
ing answers to the problems of the world community can 
we find answers to our own. As citizens of the atomic age 
we have the tools of abundance at our disposal. We are 
confident that the free people of America, in cooperation 
with free men everywhere, will demonstrate the good sense 
and the courage to use the tools of abundance for con- 
structive and moral purposes. 

We trust that this first UAW-CIO report on automation 
will contribute to a better understanding of the problem, 
the challenge, and the opportunity. This report on the 
problems of automation was prepared by a special study 
committee of the UAW-CIO. It was adopted by unanimous 
action of the UAW-CIO International Economic and Col- 
lective Bargaining Conference, composed of delegates 
representing one and one-half million workers throughout 
the United States and Canada. 

The significance of this report is not in its prose or in 
its brilliance, but like other Union documents its signifi- 
cance lies in the fact that it demonstrates the ability of 
people to deal with their problems thoughtfully and ra- 
tionally through committees, conferences, and congresses 
—in this instance in an effort to find the answers by which 
the second phase of the industrial revolution can be har- 
nessed to peaceful and constructive purposes. We in the 
UAW-CIO are confident that we will not have to fight the 
new machines and devices. Rather, we will*use them to 
bring health and happiness, security and leisure, and 
peace and freedom to mankind everywhere. 
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LABOR AND AUTOMATION 


UCH has been written about labor’s stand on au- 
M tomation, most of which has given the impression 
that labor is taking a stand against introduction of 
automatic control techniques in industry, or that organized 
labor is demanding a Guaranteed Annual Wage as the 
price for permitting technological development to occur. 
The automobile industry is the one in which automa- 
tion techniques made great impact in 1954; it is the in- 
dustry which invented the word automation. The Inter- 
national Union, United Automobile, Aircraft, and Agri- 
cultural Workers of America (UAW-CIO) is the union 
most affected by the developments in the automotive in- 
dustry; it is the union asking for a Guaranteed Annual 
Wage in its forthcoming contract negotiations. Hence it 
was to the UAW-CIO that your editor directed the ques- 
tion: “Is the UAW-CIO demanding a Guaranteed Annual 
Wage in return for cooperation with automation develop- 
ments” ? 
The answer to us from the UAW-CIO Automation 
Committee is as follows: 
“It is not true that the UAW-CIO is asking for a 
‘Guaranteed Annual Wage’ because of the impact of 
automation. The demand for the annual wage pre- 
dates the coining of the word ‘automation.’ The de- 
mand is based on the historic insecurity of the fac- 
tory worker. Prior to and during the war CIO unions 
demanded guaranteed annual wages. The WLB (War 
Labor Board) postponed action on these union de- 
mands and the full-employment environment of the 
war temporarily abated the pressure for annual 
wages. But even so, as can be seen in the famous 
Lattimer report (‘Guaranteed Wages, A Report to 
the President by the Advisory Board,’ Office of War 
Mobilization and Reconversion, Office of Temporary 
Controls, Washington, 1947) this demand was not 
abandoned, just postponed. 


“The Guaranteed Annual Wage is but one point in 
a complete program aimed at full employment, high 
purchasing power, and an expanding economy. This 
program is presented in a pamphlet ‘Full Employ- 
ment—Key to Abundance, Progress & Peace,’ which 
emphasizes that the Guarantecd Annual Wage is but 
one point in this program, and that it is needed not 
because of automation, but because purchasing pow- 
er must be maintained high at all times if the econ- 
omy is to continue to expand.” 

This communication emphasizes that the Guaranteed 
Annual Wage is being demanded for over-all economic 
reasons in which automation is but one added factor. 
Hence the Guaranteed Annual Wage should be discussed 
at all levels on the basis of whether or not it is good for 
the economy, not whether it is made necessary by auto- 
mation. 

This is not to imply that labor is not carefully watching 
all developménts in automation. A resolution adopted by 
the 14th Constitutional Convention of the UAW-CIO, 
held in Atlantic City, March 22-27, 1953 was as follows: 
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RESOLVED: That this 14th Convention of the UAW- 
CIO instructs the officers and International Executive 
Board to undertake a study of new technological de- 
velopments on the industries within the our Union’s 
jurisdiction and their implications for the purpose 
of developing appropriate policies. 


This resolution led to a report called “Automation”— 
a Report to the UAW-CIO Economic and Collective Bar- 
gaining Conference, held in Detroit, Michigan, Nov. 12- 
13, 1954 (Publication 331 of the UAW-CIO Education 
Department, Solidarity House, Detroit 14, Mich., 25 
cents). 

This report contains an introduction by Walter P. 
Reuther, President, UAW-CIO, which we bring you as a 
guest editorial in this issue. 

The theme of the Automation Report is that “if auto- 
mation is irresponsibly introduced . . . it will bring unem- 
ployment (page 10) ... The radical productivity increase 
which will accompany automation makes it necessary to 
intensify the fight for an economy based on full produc- 
tion and full employment . . . The establishment of the 
guaranteed annual wage becomes imperative for workers 
in the face of these new and revolutionary technological 
changes (page 11)”. 

These statements should not be used to infer that labor 
will oppose automation unless the Guaranteed Annual 
Wage is granted. Labor is saying that automation is 
inevitable, and, if used properly, desirable; and that the 
Guaranteed Annual Wage is necessary to maintain pur- 
chasing power. Industry can disprove this premise (if it 
is not true) by maintaining a high-employment economy 
—or it can demonstrate that it cannot afford the Guar- 
anteed Annual Wage. And all this will be done in the 
American way, through committees and conferences of 
thoughtful and rational men. 

We who are working in the field of automation, whose 
daily work implies replacement of manual efforts by auto- 
matic techniques, should recognize the validity of the 
premise that purchasing power must keep pace with the 
productivity increases inherent in an automated society. 
The efforts of organized labor to maintain high purchas- 
ing power are justifiable, and little good will come of 
preaching that there is nothing to fear while unemploy- 
ment actually exists. Despite the fact that we know that 
the causes of the unemployment are NOT due to automa- 
tion, we are in the position of being highly vulnerable 
scapegoats. Hence it is in our own best interests to exam- 
ine carefully all plans presented for maintaining high 
employment and high purchasing power. 

We do not indorse the Guaranteed Annual Wage. We 
do not know if American industry can afford such large 
commitments—or, indeed, if they can afford not to make 
the annual commitment inferred. But we recognize labor’s 
right to offer such plans—and our responsibility to study 
them carefully. The pamphlets referred to in this editorial 
can be obtained from the UAW-CIO, Solidarity House, 
Detroit 14, Mich. 









QUALITY, VALUE, 
COMPLETE COVERAGE! 


VACUUM TUBE 
VOLTMETERS 


NEW! -hp- 400AB 
10 cps to 600 KC 


Model 400AB is a new precision voltmeter which cov- 
ers frequencies from 10 cps to 600 KC, and permits 
measurements from 0.3 millivolts to 300 volts full 
range. Stability and reliability are extremely high; ac- 
curacy is +2% full scale from 20 cps to 100 KC. 
Input impedance is 10 megohms to prevent disturb- 
ance to circuits under test. Readings are direct in volt- 
age or dbm. Exclusive circuit eliminates switching 
transients. 
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Broadest Usefulness 


Model 400AB is ideal for measuring amplifier gain, 
network response, or output level. In certain applica- 
tions it indicates hum and noise level directly. It serves 
as a null indicator and may be used as an amplifier. 
With an oscilloscope, it monitors waveform of a cir- 





-hp- 400D Vacuum Tube Voltmeter 


Finest vacuum tube voltmeter 
built today. Covers frequencies 
10 cps to 4 MC in 12 ranges. } 
Accuracy +2% to 1 MC, +3% 
to 2 MC, 5% to 4 MC. Di- 
rect reading linear scale, cali- 
brated in rms value of sine 
wave. 56 db feedback in mid- : 
range insures high stability, i cuit under test. 
freedom from change due to 4 

external conditions. Exclusive 
circuit eliminates switching transients. Input imped- 
ance of 10 megohms prevents disturbance to circuits 
; under test. Includes amplifier output for oscilloscope 
7 + use. $225.00. 

















Construction is of highest quality throughout; the in- 
strument occupies only a 7” x 7” square of bench space. 
Price, $200.00 







Data subject to change without notice. Prices f.0.b. factory. 
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-hp- 410B Vacuum Tube Voltmeter 
Industry standard for vhf-uhf. | SEND FOR COMPLETE DETAILS 


Combines an ac voltmeter for | is A Re a ee ee a a 


measurements from audio to { 
; ; HEWLETT-PACKARD COMPANY 


radar frequencies, a dc volt- 
meter with over 100 megohms | 3365C PAGE MILL ROAD + PALO ALTO, CALIF. 
input impedance, and an ohm- | 
meter measuring resistances 0.2 
ohms to 500 megohms. Accu- 
racy, all ranges, is +3% of full | 
scale. Frequency response is flat 
within +1 db over range of 20 | Name____ __ 
| 
| 
| 
| 
| 









Please send complete information on: 
C] -hp- 400AB (] -hp- 400D [| -hp- 410B 













cps to 700 MC. (Good indica- 
tions to 3,000 MC.) 


-hp- 410B employs a special diode probe placing 
only 1.5 “uf capacity across circuit. Input impedance 
(low frequencies) is 10 megohms, probe resonant 
frequency is 1,500 MC. $245.00 





Company____ 


Street_ 
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UV) ELECTRONIC MEASURING INSTRUMENTS 
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New Instruments... 





For further information use the postage-free order card on page 487 


COUNTING, COMPUTING 





Ferroceramic-magnetic 
Computer Elements 


New “Magnist- 
ors” are an en- 
tirely new type 
of saturable re- 
actor: essentially 
ferroceramic-ma- 
terial cores with 
magnetic wind- 
ings; have excep- 
tional operating 
frequency range 
(d.c. to 30 Mc.); 
are said to com- 
bine advantages 
of transistors and magnetic-core de- 
vices. Two basic types: (1) “Tran- 
sient,” simplest form having one sig- 
nal coil and one control coil; units 
control from microwatts to tens of 
watts; another form has “inhibit” 
windings which can nullify control 
coil. (2) “Permanent” type has one 
signal winding in load circuit and two 
control windings—“set” and “reset,” is 
a two-state or “memory” device that 
remains “set” or “reset”? even when 
power is off—a static storage device 
with a non-destructive readout, ca- 
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a 
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pable of handling watts. “Magnistors” 
can be used to gate, switch, amplify, 
count; also to form logical arrays for 
computing functions; are available as 
individual components, amplifiers, 
gates, switches and flip-flops; will be 
available in complete switching ma- 
trices and other data-handling assem- 
blies—Potter Instrument Co., 115 Cut- 
ter Mill Rd., Great Neck, N. Y. 


For more information circle 201 on inquiry card. 


Computer Tubes 


Two new tubes designed especially 
for computer applications, “Types GL- 
5915-A and GL-6211,” join previously- 
announced “GL-5844, GL-5965 and GL- 
6463” in G-E computer line. “GL- 
5915-A” is a dual-control heptode, for 
use primarily as a coincidence-gating 
tube. Electrically and physically, it 
may be used as a replacement for 
“5915.” “GL-6211” is a nine-pin me- 
dium-mu twin triode for binary- 
counter or amplifier applications. In 
electrical characteristics essentially 
equivalent to “GL-5844.” Both feature 
high perveance and low heater-power 
requirements, and are life tested un- 
der cutoff conditions.—General Elec- 
tric Tube Dep’t, Schenectady 5, N. Y. 
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Magnetic Storage Drum 


New “Wharf Mark III Storage 
Unit” capacity is 8193 words of 32 
binary digits (over 250,000 bits). Its 


256 heads, mounted in eight columns, 
have individual adjustment and are 
easily removed and replaced. Max. 
speed of 6000 rpm. gives a digit rate 
of 1000 ke./s.—I mtra Corp., 58 Charles 
St., Cambridge 41, Mass. 
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PROCESS CONTROL 


CONTENTS OF THIS DEPARTMENT 
Counting, Machine 
Computing Automation 


Process Control ...378 Mechanical Testing 
Flow Rate Electrical Testing .... 


& Volume Electrical 
Instruments .......... 
ee otter 95 Aiea Electr. Instrument 
ome & Vecwmn S67 Accessories 
Displacement, 4 
Force, Vibration 388 pn 
Time and Se- 


. i 
quence Control .390 cane, Someones . 
Nucleonics 392 


Components .......... 
Photography . 394 Electromechanical 
Laboratory : 3% 


Components 
Dimensional Gaging 


Valves sdastneatahlssaiian 
and Inspection _.398 Miscellaneous _ ......... 
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Digital Decade Counters 


New “Types A 
and B” digital 
decade counters, 
each available in 
three variations, 
employ printed 
circuits for low 
operating temper- 
ature and long 
life. “Type A” 
has staircase out- 
put of voltage 
proportional to 
count, for recording on maker’s “Di- 
rect Writing Oscillograph,” ete.; 
“Type B” has four-line coded output 
for operating mechanical printers, 
ete.—Brush Electronics Co., 3405 Per- 
kins Ave., Cleveland 14, Ohio. 
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and MONITORING 





Indicating Controller 


New “Model 41A Pneumatic Con- 
troller” replaces “Model 41, provides 
sharp on-off or narrow-band propor- 


tional control of such variables as 
temperature, pressure, liquid level and 
humidity. Proportional unit (adjust- 
able from 0.25 percent to 25 percent 
of scale) relies on air jet rather than 
bellows-actuated follow-up action.— 
The Foxboro Co., Foxboro, Mass. 


For more information circle 205 on inquiry card. 
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Plug-in Receiver for 
Multiple Recording 


New Pneumatic Receiver receives 
transmitted pneumatic signals of a 
measured variable (from any make 
pneumatic transmitter, 3-15 or 3-27 
psig.) and drives a recording pen. 
Arbitrary mounting of one to four 
units in one recorder made possible by 
plug-in pin-positioned construction and 
indexed drive arm. Each unit factory 
calibrated to better than 0.5 percent, 
sensitive to 0.01 psi.; compensated for 








ambient temperature variations.— 
Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio. 
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Plug-in Controller 


New plug-in millivoltmeter con- 

troller housed in a horizontal case 19 

in. wide permits stacking several in- 

struments in a standard relay rack; 

is available with on-off, two-position 

and three-position modes of control. 

Three-position form incorporates a 

dual index and provides a neutral zone 

adjustable from 0 to 100 percent of 

full-scale (wide-zone model) or 0 to 

10 percent of full-scale (narrow-zone 

model). Other features: galvanometer 

» can be shipped separately to decrease 

possibility of damage during transpor- 

tation, and it is possible to check cali- 

bration without disconnecting wiring. 

—Industrial Div., Minneapolis Honey- 

4 bg Regulator Co., Philadelphia 44, 
a. 
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Pneumatic Transmitter 


New “Model ATD BalanCel” em- 
ploys force-balance principle whereby 
output pressure changes are exactly 





proportional to loading-pressure 
changes. Output may be direct or in- 
verse function of a single loading 
pressure or of difference or sum of 
more than one loading pressure. 
—Builders-Providence, Inc., 345 Har- 
ris Ave., Providence, R. I. 
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Multipoint Indicator 


; New “Type HJ” scans a number of 
. , process variables by manual switching 
on front panel. It may be used with 
provision for measuring up to 48 dif- 




















li i 


















WELCH 








TWO-STAGE DUO-SEAL 
VACUUM PUMP 


For Large Vacuum Systems, 
or Fast Evacuation 


HIGH VACUUM—0.000I mm Hg. or 0.1 Micron 


LARGE CAPACITY— 
FREE AIR CAPACITY 375 Liters Per Minute 


PUMP REVOLUTIONS—300 RPM 
MOTOR 34 HP—I725 RPM 


QUIET IN OPERATION 


Patent No. 
2337849 









COMPACT 
Size 
255 x 14% x 18%, 


inches high 








on 





No. 1397-B 


Removes Vapors Speedily TYPICAL TIME REQUIRED TO EVACUATE INDICATED VOLUME TO VARIOUS PRESSURES 



































and Effectively PRESSURE EVACUATED VOLUME IN LITERS 
Belt-tightening Provision mm of Hg.Microns|5-Lj] 10-L |) 25-L |} 5O-L 1 100-L 
Extra Supply of Duo-Seal Oil SeqMin|Sec|Min|/SeqMin| SeqMinBec 
1397B. DUO-SEAL PuMp, LJO° — 1000] 7] [is]| [32]11 | 6 [12 /20 
motor-driven 10-' — 100] 9 18 4911 [3613 |30 
For 115 Volts, 60 Cycles, A.C. | 10°? — VO] 14] [291 [72 |24]4 [55 
Includes Belt Guard 10-3 — 1 | 22 45|11 |30],3 [207 | 3 
COMPLETE $575.00 10° — 0.1] 29]}1 0 92 [3095 | 6 fil] 6 






































W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 


1515 Sedgwick Street, Dept. B Chicago 10, Illinois. U. S. A. 
Manufacturers of Scientific Instruments and Laborotory Apparatus 
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DAVIS 


a complete line of 


GAS 
ANALYSIS 
SYSTEMS 


operating by catalytic com- 

bustion, electro-conductivity, 

thermal conductivity, and 
photochemical reactions. 


Continuous 
ELECTRO- 
CONDUCTIVITY 
GAS ANALYZER 


Continuous 

COMBUSTIBLE 

GAS ALARM 
SYSTEMS 


PHOTOCHEMICAL 
OXYGEN 
ANALYZER 


xyeoer 


Send for Bulletin 11-40 


INSTRUMENT 


OV 


DIVISION 


DAVIS INSTRUMENTS 
80 Halleck St., Newark 4, N. J. 


Progressive Manufacturers of 
Gas Analysis Instruments 
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NEW INSTRUMENTS 





ferent circuits, or in conjunction with 
a multipoint strip-chart recorder to 
obtain an intermittent record. It fea- 
tures (1) rotating scale 32% in. long; 
(2) continuous standardization 
against a permanent magnet, reducing 
manual operations associated with 
conventional instruments of this type. 
Available as a d-c. potentiometer or 
as an a-c. bridge—General Electric 
Co., Schenectady 5, N. Y 
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Specific Gravity Meters 


New Specific Gravity Meters for 
liquid solutions, mixtures and slurries, 
operate by comparing pressure neces- 











SawPLle COLUMN! 
wit! 
BUBBLE MPE 








SUBKLE PIPE 








SAMPLE FOR 
SPECIFIC GRAVITY 


rer 
VEASUREMENT | Rererence 
FLUID 


sary to displace a given head of sam- 
ple liquid in a bubbler pipe, with pres- 
sure necessary to displace an equiva- 
lent head of water. Instruments can 
be calibrated in SG, Twaddell units, 
degrees Baumé, etc.; are factory cali- 
brated for liquid in question.—The 
Bristol Co., Waterbury 20, Conn. 
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Plastic Conductivity Cells 


New plastic-bodied conductivity 
cells are available as either threaded 
or dip types, with wide choice of elec- 
trodes (platinum, nickel and carbon 
materials) ; cell constants from 1/100 
to 100; suitable for use in strong 


alkali or acid solutions; withstand 
temperatures up to 100 C.—Industrial 
Instruments, Inc., 89 Commerce Rd., 
Cedar Grove, N. J. 
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High-Low Annunciator 


New audio-visual annunciator is 
compact: utilizes one plug-in relay 
unit for each three-light high-low sta- 


tion. Top window designates “high” 
off-normal, middle window “normal,” 
and lower window “low” off-normal. 
All alarms operate with a common 
audible signal, common flasher and 
utilize a common acknowledgment 
button. When operator presses ac- 
knowledgment button, audible alarm 
is silenced and the flashing signal be- 
comes steady, remaining ON until con- 
ditions return to normal.—Panalarm 
Div., Panellit, Inc., 7401 Hamlin Ave- 
nue, Skokie, Illinois. 
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Recorder Chart Paper 


New “Humitex” is a new type of 
chart paper whose properties improve 
legibility of records. Special sizing 
agents permit sharp recording with- 
out “feathering.” Scale markings and 
time arcs are printed in a neutral gray 
for vivid contrast with colored record- 
ing inks. Circular-chart eccentricity 
tolerance between hub hole and scale 
circles is less than 0.002 in.—The Fox- 
boro Co., Foxboro, Mass. 
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Industrial Process Recorder-controller 


New “Series 42 Radio Frequency 
Capacitance Bridge” is a self-balanc- 
ing recorder-controller accurate to 
0.25 percent, suitable for a wide range 
of industrial process operations though 
designed primarily for measurement 
and control of level, moisture content, 
etc., which cause a direct change in 
dielectric constant. Electric and pneu- 
matic control forms can be incorpo- 
rated within single housing; explo- 
sion-proof housings are suitable for 
Class 1, C and D. Pen speed 3.5 sec. 
for full scale travel; range of terminal 
capacitance 20 to 500 mmfd or higher; 
minimum span. 5 percent of terminal 
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capacitance or 1 mmfd (whichever 
is greater), max. span 200 percent 
of terminal capacitance; sensitivity 
0.05 percent of span.—Fielden Instru- 
ment Div., Robertshaw-Fulton Con- 
trols Co., 2920 N. 4th St., Philadelphia 
$8, Pa. 
For more 


information circle 214 on inquiry card. 








Process-stream Monitor 


New “Capacitance Product Ana- 
lyzer,” said to be “often referred to as 
the ‘Magic Eye for Pipe Lines’,” is a 





capacitance-sensitive crystal-con- 
trolled oscillator utilizing a variable 
inductor, reversible motor and power 
supply unit, all mounted in a recorder 
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case. Choice of type of probe assembly 
depends upon application.—I/nstru- 
ments, Inc., 122 N. Madison, Tulsa, 
Okla. 
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Gas Sampling Unit 


New “Model Y-101” comprises mo- 
tor-driven pump, filter, flow indicator, 
valves, and 20-ft. power cord, mounted 





and interconnected in an aluminum 
case; may be easily attached to “Model 
C2P Oxygen Analyzer” (as_ illus- 
trated) or can be supplied with a 
handle for independent operation.— 
Arnold O. Beckman, Inc., 1020 Mis- 
sion St., South Pasadena, Calif. 
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Level Controller 


New “Model DP” combines capaci- 
tive level sensing with electronic con- 
trols terminating in air-pressure com- 
mand to diaphragm-motor valve; is 
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Helicoid Gage Division 


AMERICAN CHAIN & CABLE 





Helicoid Gages 





Exclusive HELICOID — 
no gear movement 


Bourdon tube 
of maximum torque—minimum stress 


Why HELICOID Costs Less 
Per Gage, Per Year 


HELICOID Gages have many unique and exclusive 
features which result in enduring accuracy and 
savings in maintenance cost. They cost less per 
gage, per year. 

Only HELICoID Gages, for instance, have the 
Helicoid Movement... a simple cam and roller 
design which has no gear teeth to wear out. 
Bourdon tubes used in HELICOID Gages are care- 
fully designed to give maximum torque and mini- 
mum stress... promoting the greatest possible 
endurance life. They withstand many millions of 
pressure pulsations without stretching, leaking 
or cracking. 

There is a HELICOID long-life gage to meet 
every type of pressure control requirement. Pres- 
sure ranges to 20,000 psi, vacuum or compound. 
Dial sizes: 314”, 414”, 6”, or 814”. Dials may be 
black, white or radiant faces. They are supplied 
for wall or stem mounting, flush or panel mount- 
ing, or flangeless. 

All HELICOID Gages are fully guaranteed. They 
are time-tested and proved in years of hard serv- 
ice. They assure the highest degree of gage ac- 
curacy and long-life service. 


Write TODAY for the G-2 HELICOID Gage Catalog 








929-B Connecticut Avenue + Bridgeport 2, Connecticut 
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Only one 


system is 


best for you 


We've assembled dozens of instru- 
mentation systems around our 
SADIC Analog-to-Digital Converter 

.and no two have been exactly 
alike! Each started from an exhaus- 
tive study of user requirements... 
each represented the most practical 
solution to a particular set of prob- 
lems. And whether slated for static 
and dynamic testing, chemical analy- 
sis, OF process control, every one of 
these data-processing systems has 
effected impressive savings both in 
dollars and man-hours. . . very often 


paying for itself in mere weeks. 


How this type of tailor-made instru- 
mentation can go to work for you is 
told in our new Systems Brochure... 
Send today for CEC-1304- X12. 


Here’s a typical SADIC 
Data-Processing System designed for 
a major aircraft manufacturer and 
used on static testing. Systems like this 
have saved hundreds of computation 
man-hours on a single test. Here 

are its basic functions... 

all of them automatic... 


... Scans up to 100 strain-gage 
channels in any sequence after START 
button is pressed 

. Balances each channel 
eliminates manual potentiometer 
adjustments 
... Reads out digital values at average 
rate of 25 channels per minute... 
at 0.1% full-scale accuracy 
... Resolves +1 mv input signals into 
+ 1,000 discrete parts... i.e., 
maximum sensitivity is 1 microvolt 
per count 
... Controls sensitivity factor on 
all channels independently 
... Punches pre-set constants and 
outputs of all channels on standard 
teletype tape, ready for automatic 
tabulation or conversion to 
punched cards 




















applicable to most non-adhesive chemi- 
cals, milk, oils, and all condensed gases 
at temperatures from 500 to —-425 F.— 
—Thermo Instruments Co., 1310 Coun- 
ty Road, Belmont, Calif. 
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FLOW-RATE & VOLUME 





Hot-wire Anemometers 


New line of three hot-wire anemome- 
ters covers 0-100-kc. frequency range 
for study of mean and fluctuating air 
velocities. “Model CT-100KC,” 0-100- 
ke., 0.0002-in. wire, self-compensating 
constant-temperature circuit. “Model 
CT-1000CPS,” 0-1000 cps., 0.0001-in. 
wire, constant-temperature " 
“Model CC-100KC,” 10 cps. to 100 ke. 
depending on wire size; constant- 
mean-temperature; servo controlled, 
constant-current anemometer employ- 
ing RC compensation.—Clarke H. Joy 
Co., Bay Village, Ohio. 
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Flow Integrator 


New “Model 25 Flow Digitizer” con- 
verts the digital output of maker’s 
“Flow Sensing Element” to gallons, 
pounds or other desired units of flow. 
Instrument error is virtually elimi- 


nated; system is capable of measur- 
ing total flow with an accuracy of 0.5 
percent over wide ranges and an ac- 
curacy as high as 0.1 percent at fairly 
constant flow rates. Eleven binary di- 
viders give scale of 2048. Thus, by 
depressing proper combination of but- 
tons on instrument keyboard, it is pos- 


Consolidated Engineering 


Corporation 


sible to select appropriate conversion 
factor for any “Flow Sensor” with a 
maximum error of one part in 2048. 
Total flow is indicated on a six-digit 
mechanical register and on two dec- 
ade-counting glow-transfer counting 
tubes.—Potter Aeronautical Co., Route 
#22, Union, N. J. 
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ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, 
Dallas, Detroit, New York, Pasadena, Philadelphia, Seattle, Washington, D. C. 
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Differential-pressure 
Pickup for Air Flow 


New dual-element air-flow differ- 
ential pressure pickup has two metal 
bellows actuating sliders of paired pre- 
cision voltage dividers. One bellows is 





connected to impact pressure line 
from Pitot or Venturi; the other bel- 
lows to static pressure. Outputs of 
the four voltage dividers are indi- 
vidually brought out to terminals, 
providing individual access to dy- 
namic or to static data.—Technology 
Instrument Corp., Acton, Mass. 
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Water and Sewage 
Flow-rate Meter 


New redesign of maker’s float-actu- 
ated flowmeter meets measurement 
and control needs of sanitary engi- 





4016 


neers; is capable of holding its cali- 
bration indefinitely; may include 
pneumatic control and transmission.— 
Industrial Div., Minneapolis-Honey- 
well, Philadelphia 44, Pa. 
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Liquid Meters with 
Tieket-printing Feature 


New “Print-O-Meter” automatical- 
ly stamps a ticket with number of gal- 
lons or pounds of liquid ingredients 
delivered to a batch or process; also 
prints letters and serial numbers on 
ticket to identify operator, batch, etc. 
Though new to industrial field, it is 
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Boiler Feed Pump Bearing 
Photo courtesy Con Edison 
New York 





Any way you look at it, Omniguard becomes a necessity for today’s high-speed 
automatic plant equipment. Omniguard signals instantly when an overheat 
condition is near — before valuable equipment or processes are harmed. 


Recent Tp Se for example, that a mere 20° increase above 180°F. cuts in 
half the bearing life of rotating equipment. And this is just one instance of the 
devastating effects of overheat that EDISON Omniguard prevents. 


Omniguard focal point is a panel easily understood at first glance — without 
complex gadgets—linked directly to possible trouble spots by resistance 
temperature detectors. Remote control indication is available too. 


Omniguard’s low cost is achieved 3 ways: Modular construction permits control of 
as few as four points or as many as are needed. Installation costs are 50 per cent 
less than any previous system—and maintenance is virtually nil. 


You'll find it well worth your 
while to investigate Omniguard — 
a remarkable development from the 
world-famous EpIson Laboratory. 
Life 
hours 
€This study, published in Electrical 
Manufacturing, shows the effects of 
temperature vs. fatigue life of a ~ 
tin-base babbitt sleeve bearing 
at a unit load of 2000 psi. 














QO Edison. 


A Great Name Continues Great New Achievements 


Bearing temperature °F, 


Edison 


INCORPORATED 


| INSTRUMENT DIVISION ¢ 24 LAKESIDE AVENUE *« WEST ORANGE, NEW JERSEY 





For more information circle 49 on inquiry card. 
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Viking 
\ miniature 
\ connectors 


DESIGNED FOR 


LONG. RELIABLE 


\ 


estar LIFE 


VIKING circular types. 


Positive polarization and 
shielding. Simple locking 
device mates units against 
vibration. One to four con- 
tacts on small units—5 to 
9 on large units. 


VIKING printed circuit 


receptacle. Increases your 
circuits—unit shown has 
20 contacts, and is inter- 
changeable with 18-contact 
types. Extremely strong 
contacts, pierced or un- 
pierced. 


Hermetic sealing 


is available on the circu- 
lar and rectangular series. 
Write for literature on 
these or the complete line 
of VIKING connectors. 


IKING 


gt em a. ee = 


For more information circle 50 on inquiry card. 











NEW INSTRUMENTS 


similar to maker’s commercial “Print- 
O-Meter” on tank trucks. It is availa- 
ble with maker’s “Type S Industrial” 
meters in sizes from 1 to 4 in., for flow 





rates from 5 to 500 gpm.; can also be 
combined with “Auto-Stop” and “Au- 
to-Switch” registers.—Neptune Meter 
Co., 19 W. 50th St., New York 20, 
as 


For more information circle 222 on inquiry card. 


TEMPERATURE 





Thermometric Resistors 


New extremely-accurate glass-pro- 
tected platinum-wound resistance spi- 
rals, for precise temperature measure- 
ment over range ‘of —200 C to 550 C. 
(-364 F. to 1022 F.), have a guaran- 
teed accuracy of 1 C.; can be shipped 
from stock. Accessories (wells, heads, 
etc.) 60-day delivery. Also available: 
a special high-temperature resistance 
element encased in an appropriate ce- 
ramic envelope for measuring tem- 
peratures up to 750 C. (1382 F.).— 
Charles Engelhard, Inc., 850 Passaic 
Ave., East Newark, N. J. 


For more information circle 223 on 


Power & Balance Unit 
for Temperature-measuring 


New “TME” provides high signal 
voltages required for operating tele- 
metering systems, recorders and oscil- 
lographs; allows flexibility of meas- 


3710 


urement over various ranges without 
stocking many probes; provides range 
and sensitivity adjustments for 25 
measuring channels. Available tem- 
perature probes are. high-speed re- 
sistance units, range —70 to 500 F., 
various configurations.—Arnoux 
Corp., Dept. IA-1, 1357 S. Hawthorne 
Blvd., Hawthorne, Calif. 


For more information circle 224 on inqui-y card. 


Thermoscopic Liquids 


New “Tempilaq” suspensions for 463 
and 468 F. have been added to mak- 
er’s line of surface temperature indi- 
cating materials.—Tempil Corp., 132 
W. 22nd St., New York 11, N. Y. 


For more information circle 225 on inquiry card. 


Optical Pyrometer 


New ovtical pyrometer for the 1000- 
2500 F. range; weighs 20 oz., is 3x4x5; 
in.; requires no connection; has 9-in. 


scale easily read to within 10 F. de- 
grees in seconds by brightness match; 
and has built-in “calibrating meter,” 
also a scale of Orton cone tempera- 
tures.—Mason Instrument Co., 29 Elm 
Ave., Mount Vernon, N. Y. 

rcle 226 on inquiry card. 


For more information ci 


TC Wires & Extensions 


New “Ceramo” thermocouple and 
TC extension wires are magnesium- 
oxide insulated, metallic-clad, rugged, 
readily formed, made in various ma- 


terials, in several gages and ODs and 
in different types of seamless metal 
tubing over-all; all to standard ISA 
calibration accuracies. Can be bent on 
a radius as small as their diameter. 
Conduits unnecessary. ‘“Ceramo” is 
made also in single- or multi-conductor 
cables —Thermo Electric Co., Inc., 
Saddle Rover Township, Rochelle Park 
POj NN. 
Fer more ntorrr ation circ e 227 on nqguiry card, 


Immersion Thermocouple 


New immersion TC enables opera- 
tors of open hearth and electric fur- 
naces to measure bath temperatures 
on a full-time operating basis. Ex- 
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pendable parts can be replaced at 
furnace.—Leeds & Northrup Co., 4934 
Stenton Ave., Philadelphia 44, Penna. 


For more information circle 228 on inquiry card. 








Potentiometer 


New “Model 9A Pyrotest” checks 
and calibrates industrial temperature 
instruments, each for five tempera- 






ture ranges; includes millivolt range; 
has cold junction compensation. Accu- 
racy is 1/6 of 1 percent of scale span. 
—Technique Associates Inc., 211 E. 
South St, Indianapolis 25, Ind. 


For more information circle 229 on inquiry card. 


Pneumatic Transmitter 


for Millivolt Inputs 


New “Type T3C Thermocouple-Air 
Converter” converts d-c. millivolt in- 
put signals to air pressure of 3-15 
psig.; can be furnished with electro- 


i 
j 4070 
pneumatic transducer in an explosion- 
proof housing. Span is 2 to 50 mv.; 
span accuracy 1 percent; reproduci- 
bility 0.25 percent of span, ultimate 
sensitivity better than 0.01 percent of 
span.—The Swartwout Co., 18511 
Euclid Ave., Cleveland 12, Ohio. 


For more information circle 230 on inquiry card. 


Thermistor Thermometer 


New “Multitemp,” originally de- 
signed for medical research, can be 
furnished to cover any range from 














wefre giving you the needle 


«.. to help you control smali flow rates easily and 
accurately. The needle point in a Hoke Metering 


Valve is just 8° wide and it takes 20 turns of the 
handle to move the point ¥% of an inch, the effective 
throttling length In addition to this precise control, 
the Metering Valve has an O-ring stem seal 
(... So tight it'll pass a Helium Leak Test) and is 
available for instrument panel mounting 


Interested? ... write for catalog and data sheets 


nothing up our sleeve 


... but you'll be amazed to see 
how easy it is to connect Hoke 
valves to tubing the Swagelok way. 
y No swaging, 

no sweat, 

no swearing... 

in fact, it’s no 

trick at ali to 
achieve a permanent 
valve-to-tube connection 
with a turn and a 
quarter of a wrench. 
Hoke makes precision 
needle valves, 

on-off toggle 

valves, check valves 
— in brass and 
stainless — equipped 
with Swagelok tube ends. 


Ask for Bulletin S$V854. 


For more information circle 51 on inquiry card. 
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Time the flow of 

Gas... Liquids... Solids 
in Split-Second Intervals 
with the 


POST INTERVAL TIMER 


The Post electronic “Interval Timer” permits 
fractional second timing of any industrial 
operation. One, or more, different functions 
can be controlled by various models. 


60 Cycle, line-current, is converted to 120 
impulses per second. Desired “action-intervals” 
can be set in increments as fine as 1/120th of 
a second, and the timer will automatically time 
the operation. Controls are easily set... 

stay in position. 

Filling operations, conveyor feeding, etc. are 
ideally solved by this latest Post development. 
Write for details. 


Electronic Products Division 
Pf) Dept. 551 
MACHINERY CO. 
Beverly, Mass. 


For more information circle 52 on inquiry card, 
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NEW INSTRUMENTS 





-100 to 600 deg. F. and in accuracy to 
within 0.005 I. deg. (depending on 
range); can be connected to any in- 
expensive recorder; employs minia- 
ture thermistors which permit its use 
for micro-temperature studies; can be 
— with any number of leads.— 
G. M. Mfg. Co., 50 W. 3rd St., New 
Yore 12, N.Y. 


For more information circle 231 on inquiry card. 


Temperature Controller 


New “Model LD-1S” for lab and in- 
dustrial use combines an independent 


4126 


dial thermometer with differential 
expansion type automatic controller. 
Switch is rated at 15 amp. 125-250 
v.ac. Flange or threaded fittings; tube 
of brass or stainless steel, %-in. O.D. 
x 14-in. long.—Burling Instrument 
Co., 16 River Rd., Chatham, N. J. 


For more information circle 232 on inquiry card. 
Oven Thermometer 


New ‘“‘Gradu- 
Temp” aids ap- 
pliance man: no 
stooping and 
peering into hot 
ovens; tests are 
made with oven 
door closed. Sev- 
en-color dial has 
neat drawings of 


good cooking. Temperature range 100 
to 600 F.; millivoltmeter is compen- 
sated for cold junction and copper 
errors, has two millivolt ranges, 0-50 
and 0-500, for checking pilot safeties. 
—Assembly Products, Inc., Chester- 
land, Ohio. 


For more information circle 233 on inquiry card. 


Cartridge Thermostat 


New “Model FM-132” is said to be 
the only metal thermostat that will 
withstand mechanical clamping of 
cartridge without altering set calibra- 
tion. Complete lack of reliance on ex- 
pansion of outer shell for make and 















break of contacts is said to open “an 
entirely new concept in mounting cart- 
ridge type units.” Operating ranges 
available from 0 to 600 F. Rated at 
1200 w., 115-230 v.ac. non-inductive 
load.— George Ulanet Co., 418 Market 
St., Newark 5, N. J. 


For more information circle 234 on inquiry card. 


PRESSURE & VACUUM 





Edgewise Gages 


New diaphragm-operated “Verti- 
scale Gages” are a completely new de- 
sign in draft gages; can also be em- 





ployed for remote indication of pres- 
sure, flow, level, temperature, O. in 
flue gases, etc. Among features: re- 
movable units; “one-man” zero check; 
fluorescent lighting; Lucite scales; 
large label space; magnet-closed ac- 
cess door at case bottom.—The Hays 
Corp., Michigan City, Ind. 


For more information circle 235 on ‘aquiry card. 


Back-pressure Controller 


New “Type 73- 
22 Back Pressure 
Regulator with 
Integral Control- 
ler” provides 
close regulation 
and complete clo- 
sure; provides 
closer sensitivity 
to pressure fluc- 
tuations than can 
be obtained with 
weight -loaded 
type and has a 
much wider range 
of adjustment 
than direct-spring-loading type. Avail- 
able sizes: 2-in. screwed globe, 3-in. 
and 4-in. flanged globe; control range 
5 to 125 psi.; temperatures to 165 F.— 
Black, Sivalls & Bryson, Inc., 7500 E. 
12th St., Kansas City 26, Mo. 


For more information circle 236 on inquiry card. 


Pressure Pickup 


New “Type PS-20” miniature pres- 
sure pickup, said to be “character- 
ized by ruggedness, simplicity and 








“99 GZ = = Dens. 
windings windings 








high frequency response,” has for elas- 
tic member a small metallic cylinder 
with resistance gage windings on out- 
side; can measure static and dynamic 
pressures from 50 to 5,000 psi.— 
Hathaway Instrument Co., 1315 S. 
Clarkson, Denver, Colo. 


For more information circle 237 on inquiry card. 








successful 





performance... 


i 


ine 





---even under 





exfreme conditions! 


| DP TRANSMITTERS accurately transmit flow, liquid 
level, and/or differential pressure with high speed, high sensitivity 


and low air consumption, regardless of 


and severe 


variation, 
Direct mechanical 


indicator insures continuity of operation on air failure; and together 


with accessible adjustments, simplifies field calibration. For further 


information request bulletin 214-1 or contact BARTON 


sales enyineers, located in most principal cities. 


TURNING 
OPERATIONS 
ON BARTON 
FLOWMETER 
BODY HEADS 


Differential 
pressure ranges 
from 20 “WC 
to 400” WC. 
Pressures to 
4500 psi. Static 
pressure pen 

is optional. 





MODEL 202 RECORDER 


INSTRUMENT CORPORATION 


INDUSTRIAL 
- LOS ANGELES 22, CALIFORNIA 


1429 SOUTH EASTERN AVENUE 


For more information 





Pressure Pickup 


“Model 2501 Dynamic Pressure Pick- 
up” features piezoelectric ceramic pri- 
mary element which obviates need of 
external power and permits use of 
cables up to several hundred feet long. 
Available in 3 ranges: 0-500, 0-1000, 
and 0-2500 psi. Full-scale output over 
15 volts. Natural frequency ranges 
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ircle 53 on inquiry card. 


upward from 35 ke. permitting meas- 
urement of rise times of order of 10 
microseconds.—Endevco, 180 E. Cali- 
fornia St., Pasadena, Calif. 

For more ntormation circie 233 on in juiry Caro. 


Pressure Pickups 


New “Baroresistors” are pressure 
pickups of variable-resistance type, 
said to maintain their accuracy while 
being subjected to plus and minus 10 G 
vibration at 500 cps. Models for mis- 
sile use operate under vibrations of 
plus and minus 25 G from 0 to 2000 
cps. Unwanted response to resonant- 
frequency vibrations is said to have 
been suppressed by use of an ex- 
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Speci fy 
The 


Accelero meter 
That 


Has 


Acknowledged 


Merit 


The Model ASA linear 
accelerometer is 
available in ranges 
from +5g to + 200g. 


Employing the principle 
of the unbonded strain 
gage, Statham acceler- 
ometers are suitable for 
static and dynamic meas- 
urements and are offered 
in a wide variety of de- 
signs for each of the 
many fields requiring 
measuring instruments 
for acceleration and vi- 
bration studies. 


Please request 
Bulletins AL-1 
and AT-I 


LABORATORIES 


Los Angeles 64, Calif. 


For more information circle 54 on inquiry card. 








| 4-in. stroke; 


NEW INSTRUMENTS 





tremely rigid structure, completely 
balanced mechanism, and stiff springs, 
whereby response to a small step 
change in pressure occurs in about 
one millisecond. Ranges from 14.7 
psia. to 60 psig., also differential pres- 
sure.—Trans-Sonics, Inc., Bedford 
Airport, Bedford, Mass. 


For more information circle 239 on inquiry card. 


Vacuum Gage 


New “Type TG-029” single-station 
thermocouple gage, designed around a 
printed circuit (and consequently 


priced considerably lower than pre- 
vious single-station model) is cali- 
brated for air with one scale direct- 


| reading 1 to 1000 microns Hg; is not 
| harmed by exposure to atmospheric 


pressure; uses new and improved 
“Type TG-77” gage tube eliminating 
fragile junction weld.—Consolidated 


| Vacuum Corp., Rochester 3, N. Y. 


For more information circle 240 on inquiry card. 


Vacuum Gage 


New “Model 515 Alphatron” indi- 
cates pressures from 1 micron to 10 
mm. Hg on one four-decade logarith- 


mic scale; cannot be damaged by ex- 
posure to atmospheric pressure be- 
cause ion source operates at room tem- 
perature and at zero potential.—Nar- 
esco Equipment Corp., 160 Charlemont 
St., Newton Highlands 61, Mass. 


For more information circle 241 on inquiry card. 


Vacuum Gage 


New “Model II Televac” of thermal 
conductivity type, utilizing coated ele- 
ments which minimize calibration 


erase cise] 


drift due to contamination. Gage tubes 
are interchangeable. Unit is fully 
compensated against line voltage and 
ambient temperature changes. Range 
1 to 1000 microns Hg.—Georg’e E. 
Fredericks Co., 507 Ann St., Beth- 
ayres, Penna. 

For more information circle 242 on inquiry card. 


DISPLACEMENT, FORCE, VIBRATION 





Linear-motion Pickup 
New “Linipot” converts transla- 


| tional motion into an electrical signal, 
| features linearity of 0.05 percent with 


cae 


4120 
l-oz. operating force; 
resolution factor of less than 0.001 in.; 
resistance range 500 to 50,000 ohms; 
life rating 1,000,000 cycles.—Benson- 
Lehner Corp., 2340 Sawtelle Blvd., 
Los Angeles 64, Calif. 


For more information circle 243 on inquiry card. 


Page 388—Instruments & Automation—Vol. 28 


Linear-motion Pickup 


New “Model 7S5 Linearsyn” con- 
verts translation into proportional 
voltage, is of shielded differential- 


fy in. OD, including shielding ™. 
We ae ‘ 


 10-in, 


&y 4 
Linearsyn” 


Ss 

transformer type for 400-cps. excita- 
tion voltage. Stroke range is 10 in. 
(plus and minus 5 in. about null posi- 
tion). Output impedance of less than 
2000 ohms makes it possible to use 
unit with relatively long cable runs.— 
Control Components Co., 1 Holden St., 
Brookline 46, Mass. 


For more information circle 244 on inquiry card. 








Indicator for LVDTs 


New “Model 
300” indicates 
force, transla- 
tion, pressure, 
stress, strain, 
flow, weight, size, 
etc., measured by 
means of differ- 
ential transform- 
er pickups and 
also provides out- 
put suitable for 


better becé 
neni, haa camper sue 


«© * 


corders and aux- 
iliary alarm and control devices.— 
Daytronic Corp., 216 South Main St., 
Dayton, Ohio. 


For more information circle 245 on inquiry card. 


LVDT Pickup Control 


New “Type 332 Differential Trans- 
former Control” is a_ self-contained 
unit designed for use with commercial 


4148 


LVDT pickups in medium a-f. range. 
When used with maker’s new “Type 
324” CRO, it enables measuring static 
or dynamic displacements in region 
of plus or minus 25 microinches to 0.1 
in. per major scale division of deflec- 
tion. Combined noise and hum less 
than 200 uv. at output terminals.— 
Allen B. Du Mont Laboratories, Inc., 
760 Bloomfield Avenue, Clifton, N. J. 


For more information circle 246 on inquiry card. 


Load and Force Pickups 


New “Series 

140 Load Trans- 

ducers,” available 

in capacities from 

500 to 50,000 lbs., 

combine proving- 

ring and differen- 

tial-transformer 

principles, fea- 

ture 1 percent 

linearity, fre- 

quency range 

from zero to 1000 

cps., exceptional 

stability of cali- 

bration and zero 

point, negligible 

temperature error, and 1 percent ac- 

curacy of transmitted values.—Day- 

tronic Corp., 216 South Main St., Day- 
ton 2, Ohio. 


For more information circle 247 on inquiry card. 


Wheel-force Dynamometer 


New “R1040-1” used with maker’s 

“Servometer” to measure forces ap- 

plied to aileron and elevator controls, 

is a double-cantilever beam dynamom- 
For more information circle 55 on inquiry card. 


March 1955—Instruments & Automation—Page 389 








| UNMATCHED £ ACCURACY. | 


in direct flow 
indication 


Wherever you seek simplic- 
ity and high accuracy in 
flow measurement at low- 

est cost, the Meriam “H”’ 
Meter is the well-known 
answer. 


Here is an easy- 
to-install flow- 
meter... free of 
all conventional 
service re- 
quirements. . 
giving long-term 
economy as well 
as low initial 
cost. There are 
no pressure tight 
bearings . 
no magnetic 
followers . . 
no stuffing boxes 
no hysteresis 
problems what- 
soever. No cali- 
bration is ever 
required, yet you 
have the highest 
accuracy 


available. 


STOEL TEL C EEE EE 


* High operating 


pressures 


*% High pressure 
differentials 

% All steel con 
struction 

* Heovy duty glass 
enclosure 

* Built-in prote< 


against line 


Write for Bulletin 18A 


Mexiam Manameter Irstrumentation 


oe ppressuces, vacuums, 
flows. lguid levels. 


INSTRUMENT COMPANY 


10920 Madison Ave. + Cleveland 2, Ohio 


For more information circle 56 on inquiry card. 








NEW INSTRUMENTS 





eter employing four strain gage 
bridges, each with four active arms. 
Voltage outputs of bridges are inde- 
pendent of load distribution applied 
on grips. (Original design work was 
by Wright Air Develcpment Center.) 
—Radiation, Inc., Melbourne, Fla. 

For more information circle 248 on inquiry card. 


Acceleration Rickup 


New “Ty 
AMS-20A, tf for 
use with carrier- 
type instrumen- 
tation. systems 
and available 
over a wide range 
of natural fre- 
quencies (0-1000 
cps.) and sensi- 
tivities (0-500 G) ##00 
has for its moving element a single 
metallic ribbon or filament, under ten- 
sion and in damping fluid, making 
possible any desired degree of damp- 
ing and insuring vibration in only one 
mode without harmonic resonance. 
Filament deflection is measured by 
inductors connected in a four-arm 
bridge circuit giving low impedance 
output and obviating need for cath- 
ode-follower accessories.—Hathaway 
Instrument Co., 13815 S. Clarkson, 
Denver, Colo. 
For more information circle 249 on inquiry card. 





Vibrometer 


New “Askania Two-reed Frequency 
Meter” is a compact (1-% in. dia. x 
6-% in.) instrument for measuring 


age, 
wit 


4186 


vibrations from 5 to 270 eps. with 
about 100x amplification. By means 
of a protruding shaft and a pulley, 
frequencies of torsional vibrations and 
rps. can be measured. Instrument is 
provided with terminals for measuring 
electrical oscillations —EPIC Ince., 154 
Nassau St., New York 38, N. Y. 


For more information circle 250 on inquiry card 


Acceleration Pickup 


New ‘‘Model 
GOH” is a volt- 
age-dividing-re- 
sistor-type in 
strument, avail- 
able in ranges be- 
tween +1 G and 
+3 G inclusive. | 
To maintain con- 
stant operating 
characteristics 
over a wide am- 
bient temperature 
range, a thermo- 4 4187 
statically-con-j@ 
trolled heater has been built in. Mass 
is supported by a parallelogram-type 
leaf spring, giving it a virtually fric- 
tion-free straight-line motion along 
sensitive axis. Voltage-divider wind- 
aS is platinum alloy wire wound on 
a Mycalex mandrel.—Genisco, Inc., 
2233 Federal Ave., Los Angeles 64, 
Calif. 


For more informat rcle on inquiry card. 


TIME AND SEQUENCE CONTROL 





Automatic Timer 


New “Model 1310A Long Time De- 
lay Generator” provides continuously- 
variable intervals over an exception- 
ally wide range (20 usec. to 10 sec.). 
Long-term accuracy is 1 percent of 


full-scale for each range (0.5 percent 
with standard modification available). 
Blocking oscillator pulses at reference 
and delay termination are 0.5 usec. 
wide, with an amplitude of at least 
45 volts. Positive and negative varia- 
ble-width pulses are also available.— 
Electro-Pulse, Inc., 11811 Major St., 
Culver City, Calif. 


For more information circle 252 on inquiry card. 
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Program Controller 


New “Programonitor” counting and 
sequencing controller provides any 
number of intermediate switching 
points within count-cycle; counts revo- 
lutions, strokes or electric impulses; 


3935 
operates at speeds to 4000 rpm. Two 


forms of program cylinders: (1) For 
momentary switching, provides any 
switching pattern by locating small 
self-locking pins in holes in cylinder; 
(2) for dwell switching, program cyl- 
inders cut to order, changes effected 
by easy interchange of cylinders.— 
Counter & Control Corp., 5213 W. 
Electric Ave., Milwaukee 14, Wis. 


For more information circle 253 on inquiry card. 









W' ARE PROUD to become the newest division 


of the world’s largest producer of automatic 





- controls. Our experienced staff of design engineers, 
our modern manufacturing facilities and our preci- 
sion instruments all match the high standards set by 
Minneapolis-Honeywell. We shall continue to main- 
tain our leadership as a quality manufacturer of 
servo components for bombing and navigational 
computers, fire control systems and missile stabiliza- 
tion and guidance systems. Whether your applica- 
tions are of a military, laboratory or industrial 
nature, you may rely upon our instruments for 
measurement and control to continue to remain 


unsurpassed in a precision industry. 





“Doelcam_ 


A DIVISION OF MINNEAPOLIS~HONEYWELL 


SOLDIERS FIELD ROAD 
BOSTON 35. MASS 





Instruments for Measurement and Control 
Synchros ¢ Gyros * Amplifiers * Microsyns * Servo Motors 





MINNEAPOLIS 


‘Doelcam- joins Honeywell H 


SERVO MOTORS —All Navy Bureau of Ordnance Types 
—115 volts, 400 cps—fulfill rigid requirements of 
MIL-S-17087. 


SYNCHROS — Sizes 11 through 31 — 115 volts, 400 
6 
16892 or FXS-1066. 




















Write for Bulletin SM4 











0 cps — meet exacting requirements of MIL-S- 





Write for Bulletin S4 

















sensitivity. 
Write for Bulletin 


For more informati 


AMPLIFIERS —D-C Indicating Amplifier (shown here), 
Selected Range D-C Amplifier and Magnetic Null In- 
dicator all use Doelcam Second-Harmonic Magnetic 
Converter in input stage for low drift and high 









GYROSCOPES — Cageable Free Gyro (shown here), 
Junior Rate Gyro, K Rate Gyro, Gyro Stable Plat- 
forms — used in guided missiles, aircraft flight 
evaluation systems and bombing and navigational 
computers. 


Write for Bulletins K, JR and CFG4 











A4 
















on circle 57 on inquiry card. 
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EASY TO USE 


NO SPECIAL TOOLS NEEDED 


NO FLARING OR THREADING 


From stock or on special order, you can 
get Swagelok Tube Fittings in any metal 
you require ranging from titanium to 
brass — in fact, any machinable metal 
or plastic. When you use Swagelok Tube 
Fittings every joint is leakproof. No 
bothersome small leaks to cause shut- 
downs. Tubing is rigidly supported, 
thereby avoiding vibration. No torque 
is transmitted to the tubing. Swagelok 
Tube Fittings can be used on heavy or 
thin wall tubing of every tube material, 
including plastic. Plus the fact that 
Swagelok joints are easier and faster 
to make. Get the facts now. 

FREE: For complete information write for 
the Swagelok catalog. Address Dept.A-!2 


CRAWFORD FITTING CO. 


884 E. 140th Street 


Cleveland 10, Ohio 


For more information circle 58 on inquiry card. 
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NUCLEONICS 





Nuclear Instruments 


New line of nuclear instrumentation 
incorporates latest techniques. Based 
on Oak Ridge circuits, units have been 
redesigned for industrial and uni- 
versity applications: logarithmic am- 
plifiers, linear amplifiers, period am- 
plifiers, composite amplifiers, summa- 
tion amplifiers, scalers, pulse height 
analyzers, power supplies for ion 
chambers, and compensated and paral- 
lel circular plate ion chambers, avail- 
able singly, as complete consoles, or in 
multiple combinations.—Daystrom In- 
strument, Archbald, Penna. 
rcle 254 on inquiry cara 


For more information c 


Combination Decimal 
and Binary Scaler 


New “Model 200” is said to be “de- 
signed to be used when no other scaler 





will do the job satisfactorily. Yet it 
is so simple to operate, so versatile and 
so economical that it is practical for 
the most routine work as well.”—Radi- 
ation Instrument Development Lab., 
2337 W. 67th St., Chicago 36, Ill. 

rcle 255 on inquiry card 


For more information c 


Scintillation Counters 


New scintillation counter can be 
used with any of 12 different sealed 
light-tight crystal detectors for sep- 
arately measuring alpha particles, 
beta particles, gamma rays, slow or 
fast neutrons, x-rays, etc. It contains 
a photomultiplier, a magnetic shield 
and a cathode follower (or a two-stage 
preamplifier) with low impedance 
output. Up to 50 ft. of cable can be 
used. Plateaus of 2 percent per 100 
v. for an extent of 300 v. can be ob- 
tained.—National Radiac, Inc., New- 
ark, N. J. 

For more information 


rcle 256 on inquiry card 


Survey Meter 


New “SU-14 Alpha Beta Gamma 
Survey Meter” is portable, waterproof, 
suited for use as a radiation dosage 
rate meter and as a monitoring in- 
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strument. Choice of two Geiger tube 
probes. Scale ranges 0.25, 2.5 and 25 
mr/hr. and 500, 5000 and 50,000 
cpm. Time constant automatically 
changed with scale range selected.— 
Tracerlab, 130 High St., Boston 10, 
Mass. 

For more information ci 


rcle 257 on inquiry card. 


Coincidence Circuit 
_New “DZ4 Fast-Slow Coincidence 
Circuit,” said to be latest improve- 
ment over earlier models used by Oak 
Ridge, has a definite short resolving 





time advantage, permits use of single 
and multi-channel analyzers having 
considerable time uncertainty.—De- 
tectolab, Inc., 6544 Sheridan Road, 
Chicago 26, Ill. 

For more information 


rcle 258 on inquiry card 


Survey Instruments 


New line of eleven uranium pros- 
pecting instruments includes models 
from a pocket-size Geiger counter to 
“Master Scintillation Counter.”—EIl- 
Tronics, Inc., Fifth & Noble Sts., Phil- 
adelphia 23, Pa. 
For more informatior e 259 


Isotope Analyzer 
New “Model ISA” performs rapid 
qualitative and quantitative analyses 
of isotope mixtures containing beta- 


emitting components, embodies method 
based on absorption and scattering of 
beta rays in materials of high atomic 
numbers.—Forro Scientific Co., 833 
Lincoln St., Evanston, Ill. 
For more information rcle 260 or 


Survey Meter 
New “Countmaster” Geiger counter 
permits field assay of radioactive sub- 
stance and gives a timed count; weighs 
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from the world's largest line 
of “Y” type strainers! 


@ Largest Size Range (1/8” - 10”) 
@ Largest Variety of End Connections 
@ Largest Number of Body Materials 


@ Largest Selection of Screen Materials 
: and Perforations 
7 of 








—A selection of over 150 Standard LESLIE Self-Cleaning 
Strainer Body and Screen Combinations. Sizes 1/8” to 10” 

— Cast iron, Bronze, Forged Steel, Carbon Steel, Carbon- 
moly, Chrome-moly and Stainless Steel bodies are avail- 
able from stock. 

— Designed for all pressure standards up to 2500 psi and 
1050° F.T.T. and 6000 psi at 100° F. Screwed, socket or 
butt welding ends, plain, raised face or ring-type flanges 
for all existing standards. Sizes 1/8” to 10”. 

— Protect an entire piping system with a LESLIE strainer 
for every phase of the process. Send for bulletin 5308 
for the complete story. 


SELF-CLEANING STRAINERS 


LESLIE CO., 299 GRANT AVENUE, LYNDHURST, NEW JERSEY 


3313 





a "'REGULATORS SINCE 1900 — STILL FAR AHEAD IN QUALITY AND PERFORMANCE'' 


For more information circle 59 on inquiry card. 
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Available with 


Explosion Proof | 


ilemination. 


Compensated Mano- 
metric Gage meets 
new interpretation 
of the boiler code 
for WSP of 900 psi 
or higher. 


You get full 180° visibility . . . so you 
can read the liquid level from any point from 
which you can see the gage . . . with the 
New Convex Scale now available on Jerguson 
Truscale Remote Reading Gages. Scale mark- 
ings are directly on the convex face and the 
indicator goes clear around the convex surface, 
You can stand at one end of the control room 
and instantly check your whole line up of 
Truscale Gages. 


Jerguson Truscales give you instant remote 
readings of liquid levels of waste heat boilers, 
tanks, etc. . . . with the amazing accuracy of 
Y, of 1% of scale reading. And with the New 
Convex Scale you make these readings from 
any angle . . . accurately, without distortion. 
Truscales also available with lights, horns and 
Truscale Repeaters. , 


Write today for complete data on 
Truscale Gages with the New Con- 
vex Scale. 


Gages and Valves for the 

Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass, 


Offices in Major Cities 
Bailey Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Poris, France 
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NEW INSTRUMENTS 





7% lbs. including probe and shield. 
Accurate counting range is claimed 
up to 12,000 counts per minute: “find” 
is flashed upon four rows of neon 
lights, where it remains until erased 
by operator.—Hoffman Labs, Inc., 
3761 S. Hill St., Los Angeles 7, Calif. 


For more information circle 261 on inquiry card. 


Gamma Survey Meter 


New gamma survey meter comprises 
a new Neher-White ionization cham- 
ber on a 50-ft. cable for use with 
maker’s “Radector”’; permits accurate 
remote radiation measurement with- 
out binoculars or makeshift optical 
systems. New chamber is shock-iso- 
lated; operates over range of minus 
65 to 250 F.; can be used continually 
submerged in water; measures intensi- 
ties from 0.01 mr/hr. to over 100,000 
r/hr. and is substantially energy-in- 
dependent from 75 kev up.—Jordan 
Electronic Mfg. Co., Inc., 119 E. Union 
St., Pasadena 1, Calif. 


For more information circle 262 on inquiry card. 


PHOTOGRAPHY 


Oscilloscope Camera 


New “Model 

OC-1” high- 

speed 35-mm. 

camera for con- 

tinuous record- 

ing of scope 

traces features 

simultaneous bi- 

fF nocular viewing 

and recording, 

illuminated 

identification 

: card, and flash- 

ing lamp time reference. Film trans- 

port rate 1 to 300 ips.; lower speeds 

by gear substitution; higher speeds 

with special starting —Brea Instru- 
ments, P. O. Box 248, Brea, Calif. 


For more information circle 263 on inauiry ard 





35-mm. Enlarger 


New “Solar Stoway” 35-mm En- 
larger features “from closet to work 
area in a minute”; F/3.5 2-in. coated 
enlarging, four-element Tessar type 
lens; exclusive non-actinic 16x19 in. 
extremely rigid baseboard; supports 
for roll film; provision for color fil- 
ters; ete.—Burke and James, Inc., 321 
S. Wabash Ave., Chicago 4, Ill. 


For more information circle 264 on inquiry card. 


35-mm. Camera 


<> New “Diax II 

e aoe, a” has complete 

‘ range of inter- 

changeable lenses, 

coupled to a sin- 

gle-window su- 

perposed range/ 

viewfinder. Coat- 

ed click-stop ob- 

jectives (made by 

Schneider, Ger- 

Xenagon 35-mm. 

f/3.5, Tele-Xenar 90-mm. f/3.5, and 

Tele-Xenar 135-mm. f/4. Synchro- 

Compur shutter speeds 1/500 to 1 

sec., T&B.—Karl Heitz, Inc., 150 W. 
54th St., New York 19, N. Y. 


For more information circle 265 on inquiry card. 
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16-mm.-record Camera 


New “Siemens 
Recording Cam- 
era” (German- 
made) employs 
16-mm. film avail- 
able in many 
emulsions; takes 
40 ft. yielding 
1600 exposures; 
operates on 24 
v.de.; numbers 
exposures “1” to 
“50” and repeats 

346 automatically.— 
> Ercona Corp., 527 
Fifth Ave., New York 17, N. Y. 


For more information circle 266 on inquiry card 


Polaroid "Scope Camera 


New “Special 1:1 FPO Polaroid 
Oscilloscope Camera” mounts on any 
’scope type electronic device having a 


5-in. tube and a 5%-in. bezel; features 

special £/1.9 oscillo-anastigmat lens; 

shutter speeds of 1 sec. to 1/100 sec., 

time and bulb; print area 3 by 4 in. 

—Fairchild Camera and Instrument 

Corp., Robbins Lane, Syosset, L. I., 
. 


av. 


For more information circle 267 on inquiry card 


Magazine-film Holder 


New improved model of “Foto-Roll- 
70” replaces normal film-holders on 
5 x 7 and 8 x 10 cameras with a roll 


of 350-exposure daylight-loading 70- 
mm. film. It is mounted on camera in 
place of ground-glass. Counter regis- 
ters number of exposures.—Korona 
Camera Works, Div. Gundlach Mfg. 
Co., Fairport (Rochester), N. Y. 


For more information circle 268 on inquiry card. 


Microscope Attachment 
for Photomicrography 


New “Microflex” attachment for 
35mm. photomicrography is furnished 
with camera mount to accommodate 
either Nikon and Contax or Leica and 











ANALOG COMPUTER 
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Electro-mechanical problems... 

IN THE LAB! with Servomechanisms’ 
efficient, economical 

Mechanical Development Apparatus 


Pictured above are typical Mechanical Development Apparatus (MDA) 
assemblies, complete with electrical components. MDA is an assortment 
of standardized, precision-built, mechanical components designed for the 
purpose of simulating instrument and control systems in the breadboard 
phase of development. The apparatus makes designing extremely fast and 
economical. An appropriate group of these versatile units can be quickly 
assembled into a desired mechanism. The components 
lend themselves to endless use and re-use due to 
the flexibility of its design. Only a small 
assortment is needed to cover a multitude of 
problems. Prove out your design, quickly 
and economically with these 
versatile “tools”. 
Dials, Cams, Switch @ 


PP. 


Limit Stop, Couplings 


\ 


ant 


ey) 


SEE US AT THE I.R.E. SHOW 
BOOTHS NO. 740-742 
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PROCESS CONTROL SIMULATOR 


< 


OR Aaj 





Mounting and Bearing Blocks 


Vi 





Stainless Steel Shafts N 
and Gears 





‘e. 






For complete information 
write for catalog to... 


COMPONENTS DIVISION 


625 Main Street 
Westbury, L. L., N.Y. 





ElectroData 
Corporation announces 


DataReader 
Model 546 


A transport unit for high speed 
searching, reading and recording 
of data on magnetic tape. 


Applications 
Include: 


High-Speed 
Computing 


Data 


Processing 


Automatic 


Control 


Telemetering 


PERFORMANCE: 


RAPID START—STOP—REVERSE—from 
stop to full speed in 6 milliseconds. 
HIGH TAPE SPEED— optional speed of 
30, 40, 50, 60 or 75 in/sec. 
TWO-DIRECTION SEARCH—either di- 
rection, automatically at full speed. 
REMOTE OPERATION—forward, re- 
verse, stop, rewind and selection of 
reading and writing. 

VACUUM CONTROL—smooth vacuum 
column servo-action control. 

END OF TAPE SENSING—stops auto- 
matically at either end of tape. 
RAPID REWIND—2400 ft. of %2” or 
%” tape in 3 minutes. 


FOR FURTHER INFORMATION WRITE 
ElectroData Corporation 
Component Sales Division 
717 No. Lake St., Pasadena 6, Calif. 


ElectroData 


An Affiliate of 
CONSOLIDATED ENGINEERING CORPORATION 
OF PASADENA, CALIFORNIA 
ElectroData Corporation maintains a nation- 
wide sales and service organization. 
card. 


For more information circle 62 on inquiry 
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NEW INSTRUMENTS 





3843 


inter- 
Fits all 
shutter 


Canon cameras; mounts are 
changeable. Among features: 
standard microscope tubes; 


speeds from 1 sec. to 1/200th, T & B; 
45-deg. prism reflects micro-image in- 
to focusing-viewing ocular tube.— 
Nikon Inc., 277 Fifth Ave., New York 
16 N.Y. 


For more ircle 269 on inquiry card. 
35-mm. Strip Printer 
“Diafix 35” is for both per- 
paper prints and per- 
film positives. Ex- 


information c 


New 
forated 35-mm. 
forated 35-mm. 


«) 


posure is made in darkroom under an 
enlarger light—Burke and James, 
Inc., 321 S. Wabash Ave., Chicago 4, 
Til. 

For more 


nquiry card. 


nformation circle 270 on 


LABORATORY 





Micro Pipet Buret 


New 10-ml. size of “Gilmont Micro 
Pipet Buret” is announced; also parts 
to convert 0.1 or 1 ml. size “Micro 


Pipet Burets” to new 10-ml. size.— 
Emil Greiner Co., 20-26 North Moore 
Street, New York 18, N. Y. 
For more information cle 271 on inquiry card 


Lab Manometers 


New design of maker’s single-rod 
“Double-Capillary” manometer fea- 
tures easy and accurate reading, in- 
dividually calibration before ship- 
ment. Four models: “30-20” for War- 
burg apparatus, with 30-cm. scale 
graduated in mm.; “5-20” same ex- 
cept neck length; “30-22” is a differ- 
ential manometer; and “30-24” is 
double-capillary “Summerson Con- 
stant Volume Differential Manom- 
eter.”—Bronwill Scientific, Inc., 131 
Gould St., Rochester 7, N. Y. 

For more information circle 272 on i 


Microtome 


New “Servall Porter-Blum Micro- 
tome” (formerly called “Cantilever 
Action Microtome”) is for ultra-thin 


sectioning required in electron micro- 
scopy: sections from 1/40 to % mi- 
cron of exceptional quality and uni- 
formity. Older model’s basic design 
has been strengthened and important 
new features have been added.—Ivan 
Sorvall, a O. Box 230, Norwalk, Conn. 
rcle 273 on inquiry 


For more informati card 
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Mercury-sealed Valve 


New “Delmar-Urry 
Greaseless Type Stock 
Valve” was designed to be 
free from disadvantage of 
conventional types incor- 
porating a lubricated stop- 
cock to control flow of 
mercury (grease in float 
U-tube a major source of 
valve failure). New de- 
sign replaces lubricated 
stopcock with a mercury- 
sealed needle valve in 
mercury reservoir, that 
screws down onto a ground 
glass set: easily operated, 
always grease-free.—Dept. 
G. S., Delmar Scientific 
Labs., 1551 N. Cicero Ave., 
Chicago 51, Ill. 

on circle 274 on inquiry 


Laboratory Electromagnet 


New ‘“V-4004 laboratory electro- 
magnet embodies “the most convenient 
features for varying magnetic field 
configurations”: two fixed energizing 


= 


coils with adjustable poles and readily- 
changeable pole caps; air gap width 
up to 4.3 in.; gap field flux density up 
to 28,600 gauss. —Special Products 
Div., Varian Associates, 611 Hansen 
Way, Palo Alto, Calif. 

ation circle 275 on inquiry card. 


For more inforr 


Temperature Control for 
Ultracentrifuge Rotors 


New temperature-measurement and 
control system makes possible continu- 
ous indication and automatic control 















FREE BOOKLET 
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ELGIN Diamond 


another famous-for-quality ELGIN Product 


ELGIN 
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For many years the thermopile has 
been the accepted instrument for 
measuring Radiant Heat from Radiant 
Heaters at the American Gas Associa- 
tion Testing Laboratory in Cleveland, 
Ohio. Since 1930, when Vandaveer 
first described his work in this field,* 
an Eppley thermopile has been used 
for this purpose in hundreds of tests 
and the results have been consistent 
and accurate to within | per cent. 

This is but one of many applications 
in the field of radiant energy measure- 
ments for which Eppley Thermopiles 
are ideally suited. They may be ob- 


Thermopiles 


*Vandaveer, Industrial & Engineering Chemistry, Vol. 22, page 596, June 1930. 
BULLETIN No. 3 ON REQUEST—Address: 2 Sheffield Ave., Newport, R. I. 





tained with windows of different mate- 
rials, and various types of black are 
available for receiver coatings. 







All Eppley Thermopiles are supplied 
with a certificate of calibration, this 
calibration being made against a 
Standard Lamp from the National 
Bureau of Standards. 











If you have a problem involving the 
measurement of radiant energy we 
invite you to write us, describing your 
problem in as much detail as possible. 
We will be glad to make recommenda- 
tions and there will be no obligation. 


















THE EPPLEY LABORATORY, INC. 


SCIENTIFIC 
RHODE 


NEWPORT, 


Need a 
time 
interval ? 


INSTRUMENTS 
ISLAND, Go a. a 









G-V Thermal Time Delay 
Relays Are Simpler, 
Smaller, and 
Far Less Expensive 


THERMAL 
TWME DELAY 







atielal: rate 


N 


ABRASIVES DIVISION, DEPT. T 


ELGIN NATIONAL “3% 


ELGIN 





BY WATCH COMPANY 


ILLINOIS 


RELAY 


































For military or rYBe +M-10 

industrial use HEATER 26! ’ 
Miniature and SET FORS RR ‘ 
octal sizes } ET T F ¢ 
Plug-in or contacts Ne di ; : 
flanged mounting GV Conrad 

Hermetically sealed BT ona wc 

Adjustable or 4 

non-adjustable 

Delay intervals 

1/4 sec. to 5 minutes 

Unaffected by ambient 






temperatures —70°C to 100°C 






Our facilities assure prompt deliveries 
Write for bulletin and help with 
your particular problems 







G-V CONTROLS INC. 
38 Hollywood Plaza 
East Orange, N. J. 
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RELIABLE AND 
STABLE PERFORMANCE 


A.C. servo and computer components 


Size 15 


Brushless Induction Potentiometers 


aS 


Let us quote on your detailed requirements. 


American Electronic 
Mfg,, Inc. 


INSTRUMENT DIVISfON OF 
MERICAN 


ELECTRONICS INC. } 


9503 W. JEFFERSON BLVD. - CULVER CITY, CALIF 
Telephone: TExas 0-558] » VErmont 8-6402 


Application Engineering Offices in Principal Cities 


For more information circle 66 on inquiry card. 








NEW 





INSTRUMENTS 


oR 


of temperature of operating ultracen- 
trifuge rotors to better than 0.1 C. de- 
gree; is applicable to any “Model E 
Analytical Ultracentrifuge.”—Spe- 
cialized Instruments Corp., 6550 
O’Neill Ave., Belmont, Calif. 

circle 276 on inquiry 


For more information 


Variable-voltage Supply 


New “Model 1904” variable-voltage 
d-c. power supply, designed especially 
for clinical electrophoresis units but 
applicable to other laboratory uses, 
delivers direct voltages continuously 
variable between 0 and 450 to meet 
needs of labs which do not require 
voltage regulation. Dimensions 5x9x6 
in.—Research Specialties Co., 1148 
Walnut St., Berkeley 7, Calif. 


For more information circle 277 on inquiry card 


Viscosimeter Bath 


New “S-67428” incorporates “Model 
SV Thermonitor” for controlling bath 
temperature; is recommended for use 
with Ostwald viscosimeters in accord- 
ance with ASTM method D-445; pro- 


duces accuracy of regulation to ap- 
prox. 0.02 F. deg. “Thermonitor” has 
a work range of 0 to 100 deg. C. and 
an operating sensitivity of 0.01 C. deg. 
—E.H. Sargent & Co., 4647 W. Foster 
Ave., Chicago 30, IIl. 


For more information circle 278 on inquiry card. 


Vacuum Furnace 


New 30-lb. self- 
contained induc- 
tion-heated vacu- 
um furnace for 
research and de- 
velopment, is of- 
fered with verti- 
cal or horizontal 
shell; features co- 
axial power feed- 
through and 
means for adding 
additional charge 
or alloying mate- 
rial during melt- 
ing without losing 
vacuum. — Nar- 

c } f esco Equipment 
Corp., 160 Charlemont St., Newton 
Highlands 61, Mass. 

For more information rcle 279 ) 


é | 


Microscope [Illuminator 


New “Ortho-I]luminator B” converts 
any standard microscope into an inte- 
grated unit with a built-in light source 
employing Koehler principle, for use 
in visual microscopy or with existing 


4055 
photomicrography equipment.—Silge 
& Kuhne, 16th & Carolina Sts., San 
Francisco 19, Calif. 
Fo rcle 280 on inquiry card 


r more information 


DIMENSIONAL GAGING and INSPECTION 





Dial Gage 


New “Versa-Dial” checks internal 


| or external threads, grooves, shallow 
| ecounterbores, narrow shoulders, etc. 


Interchangeable segments for con- 
tacting work surfaces to be measured 
are secured in “T” slots at desired 
spacing. User may select segments 
from stock types, or have special ones 
made.—Standard Gage Co., Ince., 
Poughkeepsie, N. Y. 


For more information circle 281 on inquiry card. 
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Waviness Meter 


New “Ball Wavometer” for measur- 
ing waviness of balls from 1/16 to 
1144-in. diam. shows r.m.s. average 
height of irregularities for each of 
two wave-bands; full-scale readings 
1, 3, 10, 30, 100 and 300 microinches. 
Option: oscilloscope to show general 











CAMBRIDGE 
TOP GAS ANALYZERS 





MAKE YOUR FURNACE MORE EFFICIENT 


The Cambridge Gas Analyzer gives continuous and simultaneous 
records of COs, Hs and CO in blast furnace top gases. The instru- 
ment helps the operator to maintain a thermal balance and to 
identify the approach of a channelling or hanging furnace. The 
analyzer'’s alarm system assures early warning of water 
leaks or a cut tuyers. 

The analyzer is accurate, sensitive and ruggedly 
built for steel mill use. The instrument is automatic 
in operation and requires only routine attention. 

Use of the Cambridge Top Gas Analyzer makes 





possible greater uniformity of operation and product. 

Send for Litera- 

CAMBRIDGE INSTRUMENT COMPANY, INC, tire, And. Com. 

3742 Grand Central Terminal, New York 17, N. Y. Samule Line 

PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
For more information circle 67 on inquiry card. 





SPECIFIC NEEDS 


MARSHALLTOWN 











e Available in a wide variety of general 
purpose and special purpose gauges in 
pressure ranges to meet your specifications 
in every particular. 


WRITE TODAY FOR COMPLETE INFORMATION. 


PRESSURE, VACUUM, COMPOUND, ALTITUDE, COMBINATION, 
DIAPHRAGM, HYDRAULIC, AND SPECIAL PURPOSE GAUGES, 
DIAL THERMOMETERS, (VAPOR TENSION OR BI-METAL) 


MARSHALLTOWN MFG. CO. 
800 EAST NEVADA ST. © MARSHALLTOWN, 3, IOWA 


For more information circle 68 on inquiry card, 
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NOW...a HATHAWAY 


indicator 





/ 
with these advantages: 





/ One Dial Indication 


Balancing Controls 


-— 


Highly Accurate 
Portable 
Multi-Channel 


! 
I 
| The Hathaway Type RS-20 Portable Strain Indicator is a 
| new and improved instrument for use both in the field and 
| in the laboratory. It is designed specially for use with type 
| SR-4 resistance strain gages of 120 ohms resistance, but 
1 may be used with any type of resistance strain gage or 
1 with various other kinds of carrier-excited transducers. 

\ 


CHECK THESE FEATURES 


@ Strain is read directly in microinches-per-inch 
from one dial 
@ Resistance and capacitance balancing controls 
@ Battery or a-c operation with no accessories 
@ Gage factor control 
@ Accuracy to within 1 microinch-per-inch 
@ Range to 20,000 microinches 
@ Available in 2, 6 or 12 channels 
@ Portability gained through the use of 
very rugged construction 
@ Advanced circuit design 


@ Records with oscilloscope or 
galvanometer oscillograph 
using available accessories 


Please send me your 
Bulletin 3H5-H on 
Hathaway Type RS-20 
Portable 

Strain Indicator. 


nthaway.. 


INSTRUMENT COMPANY 





FRR TORO NP? RE Reet ae State...... 
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NEW INSTRUMENTS ‘ . te Fs ing. Backstop at 45 deg. provides a 


, - stop position always on center for full 
shape, spacing, and approx. number : range of gage. Nine standard sizes up 
of waves in either wave-band.—Micro- te to 14 in. Also available: bench stand 
metrical Development Corp., 2821 S. ' converting gage to a high production 
State St., Ann Arbor, Mich. comparator.—Acra-ment Gage Div., 

ormation circle 282 on inquiry card. — Myer Corp., Park Ave., Cranston, R. I. 


For more information circle 285 on inquiry card. 


For more nt 


Internal Micrometer ; ; 
New “Matrix Micro-Maag Internal Dial Test Indicator 
Micrometer” determines bore sizes, %4- is checked against sum of nominal OD New “No. 675 Heavy Duty Dial Test 
in. to 8-in., features irregular spacing of thread and chart factor. Triangles Indicator” features extreme rigidity 
of gaging pins (anvils) to detect most give full-bearing line contact on whole 
of thread V, instead of point contact 
as with wires; hence more accurate 
“feel” on micrometer.—Montgomery 
Tool Sales, Box 1241 Church Street 
P.O., New York 7, N. Y 


For more information circle 284 on inquiry card 


Hand Snap Gages 


New “Model SGA” have built-in 
0.010 range fine adjustment to facili- 
tate setup and keep indicator hand at 
ideal position of 12 o’clock while gag- 
3964 


forms of out-of-roundness—not pos- 
sible with even spacing. Thimble which 
actuates taper needle is controlled by 
a spring which insures repetition of 
measurement.—Distributed in U. S. 
by Engis Equipment Co., 431 S. Dear- 
born St., Chicago 5, Ill 
For more informa e€ 283 on inquiry card. 


Thread Triangles 
New “Thread Triangle Gauges” ob- " plus universal adjustment to any po- 
viate cumbersome calculating; are sition —The L. S. Starrett Co., Athol, 
used for all threads, whether standard Mass. 
or non-standard. Micrometer reading #102 For more information circle 286 on inquir 








(VOBVIOUSLY A HIGH TYPE OF CIVILIZATION! 
2 OUT OF EVERY 3 ENGINEERS USE 


BURGESS BATTERIES 





or as 
A _ re 

—_m_er ii 
>| see 


STOP TRACING 
AIR LINES 
install 

Burgess Batteries are the first choice of HANKISON 


2 out of 3 electronic engineers, due to Dehydrafilters 


their uniform operation and consistently 


high quality. There's a Burgess Battery to For liquid level indicators ...louver and damper 
fit every need... including the all-new operators, single valve installations - in fact, any 
isolated pneumatic equipment on low flow or 
dead end service. 


Write for FREE engineering Hankison Dehydrafilter - simple in design and 
manual listing the complete operation, removes vapors from compressed gases 
line of BURGESS BATTERIES serving one or two instruments or controls... it 
eliminates costly tracing of Air Lines with Steam 
or Electricity since dew points of -67° F. are 


check sheet to enter new bot- . é 
lore anasiteailons, tend. the obtainable... write for BULLETIN C - 5154. 


new transistor battery sheet. 


and specifications, the FREE 





HANKISON Lio ITT 


BURGESS BATTERIES ae 


Co 





BURGESS BATTERY COMPANY rrecrorr, 1tinois 352 Biltmore Bidg., 951 Banksville Rd., Pittsburgh 16, Pa. 
For more information circle 70 on inquiry card. For more information circle 71 on inquiry card. 
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MACHINE 
AUTOMATION 





Dimensional Controller 


New “Electro Autosizing Device” 
can control automatically a grinding 
machine’s cycle and guarantee toler- 
ances as low as 0.00005 in. on size, 
taper and form (all indicated on dial). 











When piece is down to size, wheel re- 
. tracts automatically. “Autosizer” is 
self-compensating for wear, tempera- 
ture and moisture changes; can be 
adapted to almost any machine.—/n- 
dustrial Gauges Corp., Englewood, 


N. J. 
For more information circle 287 


Proximity-type Machine 
Safety Shut-off 


New “Modei TGS 150 Silent Sentry” 
will stop or change a machine or op- 
eration immediately if a person moves 





into protected area. Sensitivity can be 
adjusted so that a body approaching 
to within 12 in. of pick-up plate will 
actuate device, whose contacts will 
handle a non-inductive load of 5 amp. 
117 v.a.c.—R. G. Genzlinger, Inc., Ne- 
shaminy, Pa. 

For ny re nformation e 288 


Automatie Lubricator 


. New 4%-gal. oil capacity bearing 
lubrication unit of oil fog type serves 
remote lubrication points with up to 
1000 bearing inches. Automatic sys- 
tem provides warning signals or other 
safeguards against depletion of oil 
supply, failure of air supply, exces- 
sive pressure in oil supply tank. Fog 





within 30 days — 























The inherent stability of 





Mj 






Ss the Heise Gauge movement and the 
LS elimination of significant hysteresis effect 
S~ in the integrally mounted Bourdon Tube 





| 





give the Heise Gauge its ability to indicate 
faithfully the most minute pressure variations. 
The scientific design of the Heise Bourdon Tube 
section and its weldless construction from 
carefully selected and heat treated metals is an 


exclusive Heise feature. 


“ng 


Custom designed to meet your 



































ae 
 g : 
EE! specific needs, this gauge will register precisely 
B- Re 
aa for liquids, gases or mercury. 
Nil. Convenient adjustment of the 
Woe S 
5 AM dial may be used to compen- 


sate for barometric changes. 


















Pressure Ranges 
15 to 20,000 P.S.I. 


DIAL SIZES 
8Y2” — 12” — 16" 














deys —s“‘“‘éRtadOS: on ‘Request 
BOURDON TUBE COMPANY, INC. 


NEWTOWN, CONNECTICUT, U.S.A. 


















~ 
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‘sensitive 


fasliialft-yalia-: 


It’s the new ADVANCE SQ—a 
telephone type that hits a new high 
in ruggedness and efficiency! 


Only 15 milliwatts per pole will operate 
the new SQ relay in the DPDT combina- 
tion. Here is sensitivity teamed with 
stable performance—the DPDT unit with- 
stands 10 G’s vibration from 10 to 500 
cycles. When power is increased to 40 
milliwatts per pole, vibration resistance 
rises to 30 G's. A single-coil relay, the 
ADVANCE SQ is available in 1- to 5-amp 
contact ratings, and in contact combi- 
nations from SPST to 6PDT. It comes 
through Signal Corps tumbling and shock 
tests in excess of 200 G’s with operating 
characteristics unimpaired. 


Sustained efficiency keynotes SQ opera- 
tion. The use of a beryllium copper arma- 
ture retaining spring insures positive 
contact between armature and pivot 
points at all times. Cross-bar palladium 
contacts are always properly aligned. A 
wide variety of coil resistances is feas- 
ible. Instead of organic insulation, the 
unit employs Silicone glass, Kel-F, or 
Teflon tubing. Life expectancy for 5-amp, 
non-inductive loads is 150,000 cycles... 
for l-amp, non-inductive load: 1,000,000 
cycles. 


Open type dimensions are 1” x %” x 
1%,". DPDT units are supplied in a 
sealed container measuring 1” x 1” x 2”. 
Write for literature on the SQ series. 


ADVANCE ELECTRIC 
AND RELAY CO. 


2435-H NORTH NAOMI ST. 
BURBANK, CALIFORNIA 


ADVANCE | 
We ol 

—_s f 

Lis es 


Sales Representatives in Principal 
Cities of U.S. and Canada 


For more information circle 73 on inquiry card. 





NEW INSTRUMENTS 





delivery automatically starts and stops 
in coordination with machine opera- 
tion—C. A. Norgren Co., 3400 
Elati St., Englewood, Colorado. 


For more information circle 289 on inquiry card. 


Tool Position Indicator 


New indicating device enables set- 
ting boring cutters to within 0.00025 
in. of desired cutting position in a few 
seconds’ time; consists of a microm- 
eter-spindle and dial-indicator com- 
bination mounted at end of an exten- 
tion bar pivoted from a bracket at- 
tached to machine frame; is perma- 


nently referenced at zero in respect to 
spindle axis of the jig borer or other 
machine on which it is installed.— 
Euclid Instrument Co., 743 232nd St., 
Cleveland 23, Ohio. 


For more information circle 290 on inquiry card. 


MECHANICAL TESTING 





X-ray Diffraction Type Stress 
Analyzer 


New “Andro- 
scope,” said to be 
the first portable 
stress analyzer 
using x-ray dif- 
fraction method 
available for field 
and plant opera- 
tions, measures 
magnitude and 
sense of residual 
stresses in metals, 
plastics, etc.; is 
easily operated. 
—Holger Andreasen, 
Inc., 703 Market St. 
San Francisco 38, 
Calif. 





Surface Tension Tester 


New “Jiffy 

Loop” pocket-size 

tester is for mak- 

ing surface ten- 

sion measure- 

ments under pro- 

duction condi- 

tions, by immers- 

ing loop end into 

solution, swishing 

around a few sec- 

onds, then slowly 

withdrawing ver- 

tically: condition of film indicates sur- 
face tension and determines amount 


of wetting agent in solution. Several 
standard sizes. Convenient pocket car- 
rving case.—Pollack Products Co., 
1628 E. 7th St., Brooklyn 30, N. Y. 


For more information circle 292 on inquiry card. 


Corrosion Test Cabinet 


New redesigned “Singleton H-T 
Sincolite” test cabinet features “pic- 
ture-window” visibility during tests; 
insulating effect of flat-panel “H-T 





Sincolite”’ water-jackets housing two 
new electric heaters located front and 
rear on outside of cabinet, said to offer 
a special advantage in short tests of 
black oxide finishes and other less-pro- 
tective coatings—The G. S. Equip- 
ment Co., 53817 St. Clair Ave., Cleve- 
land 3, Ohio. 


For more information circle 293 on inquiry card. 


Dynamic Balancer 


New dynamic balance stand bal- 
ances armatures, etc., to vibration tol- 
erances as fine as 0.00025 in.; fea- 
tures mechanical plane separation to 
eliminate cross effect of imbalance. 
Suspended saddle assembly is locked 
at each correction plane during bal- 
ancing operation and, after phase of 
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imbalance is established, only one run 
at each end of a rotor is usually re- 
quired. Capacity of 30 to 500 lbs., 
parts up to 24 in. diam. and 51 in. 
long.—International Research & De- 
velopment Corp., Box 1707, Columbus 
16, Ohio. 


For more information circle 294 on inquiry card 





Pressure Chamber 


New pressurizing and impregnating 
chamber is for pressure testing of 
tubes and other components, in their 
cartons, gaseous impregnation, etc. 





Two push buttons control complete op- 
erations. Unit meets ASME and State 
codes, is National Board Approved.— 
Glasco Equipment Corp., 12 Wait St., 
Paterson, N. J. 
For 


more information circle 295 on inquiry ara 


Hydraulic Test Stand 


New “Model S-1000-6C3” operates 
at pressures to 3000 psi. and flow- 








4065 


rates to 6 gpm.; is low in cost but re- 
tains features found in maker’s larger 
units—Sprague Engineering Corp., 
Gardena, Calif. 

formation circle 296 on inquiry card. 


For more in 


Microradiograph 


New “Type CMR5” 5-kv contact 
microradiograph unit utilizes a new 
miniature x-ray tube with an extreme- 
ly thin beryllium window; brings spec- 
imen into close contact with a pho- 
tographic emulsion having high re- 
solving power. Tiny x-ray photograph 








Tired of eye strain? 


Eliminate tedious manometer tube readings from 


your operations now! CEC’s all-electronic 37- 


Electromanometer equals the mercury manom- 
eter in accuracy (0.05% of full scale) and gives 
you many important advantages. Whenever a fast, 
accurate pressure standard is required, investi- 
gate this new method of pressure measurement 
... Send for Bulletin CEC 1547-X1. 






CEC 37-103 Electromanometer 


37-103 Electromanometer ... interchangeable 








| 

| 

| © fast response time 

103 4 © rugged, compact, fully 

| portable 

| © two readouts: visual digital 

| and 10 volts analog output 

| © negligible temperature 

| effect 

| © remote operation: 

| measurements can be 
telemetered, digitized, 
recorded 

¢ little maintenance required 


pressure 


heads (right) are offered in 5, 15, 60 and 150 psi ranges, 


can measure gage, differential or absohute. 


Consolidated Engineering 


Corporation 


ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 


300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, 


Dallas 


Detroit, New York, Pasadena, Philadelphia, Seattle 


Atlanta, Buffalo, Chicago 
Washington, D. ¢ 


For more information circle 74 on inquiry card. 


ELECTRONICS 


easy to teach 
»2».:@asy to learn 


with the New, Low Cost 


Crow Basic Electronics Kit 


@ Here's the ideal instruction aid for your em- 
ployee training program—a combination of 
equipment and text material designed to let 
you learn electronics by visual experiment. 


The kit contains 82 precision components, 
everything you need fo perform 60 experi- 
ments. A correlated, 275-page work manual 
shows you in words ond pictures exactly how 
to proceed. ete. 

Model 50-A complements Crow Electri-Kit 
Model 41-B ... takes you from Beginners’ 
Electricity directly into the study of Electronics. 
With this unique kit, anyone familiar with basic 
electrical principles can learn electronics easily. 
It can even be used for self instruction at home 


“~»° ... 8 fascinating as your favorite hobby. 


Price of the complete, 82-piece Model 50-A 
kit—including precision mefer (41%), te 
sistors, coils, capacitor bank, etc,—is $87.50. 
Write for illustrated folder giving fulf details. 













for INDUSTRIAL 
TRAINING or HOME STUDY 







i Ae @ 










a 
2S 
ort 












60 OPERATING ASSEMBLIES 
Capacitors » Voltage Dividers « Vibrators 
Frequency Discriminators and Multipliers 

Filters « Electrical Indicating Instruments 

Rectifiers » Resonant Circuits « many more 










Model 50-A Kit provides a solid founda- 
tion for further training in specialized elec- 
tronic fields—Radio Transmitting and Re- 
ceiving, Industrial Electronic Circuitry, of 
Radar and Television Cirevitry. 

These principles are covered in the Crow 
Electronic Tubes, Circuits and Devices Kit 
(Model 53) available soon. 







@ Box 336W, Vincennes, indiana 


CROW ELECTRI-CBALFT COMP, * Vseniie coin" 


For more information circle 


March 1955—Instruments & Automation 


75 on inquiry card. 
Page 403 





Pyr-O-Vane Controllers 


Horizontal-case model fits standard 19” relay racks. Avail- 
able in a choice of control actions, including three-zone 
control with neutral zone adjustable from 0 to 100%, or 
0 to 10%. Pre-wired panel permits checking of thermo- 
couple or millivoltmeter without disconnecting wiring. 


Vertical-case model can be flush or surface mounted. 


Both types are available with “snap action” electronic vane 
control; on-off, two-position and three-position; and with 
pulse-type time-proportioning control. They are designed 
for fail-safe operation, and are virtually unaffected by 
changes in line voltage, humidity and temperature. Sup- 
plied with either thermocouple or Radiamatic® calibrations. 





Protect-O-Vane Excess Temperature 
Safety Cut-Off 


Now available in both horizontal- and vertical-case models, 
Protect-O-Vane instruments afford economical 
against overheat damage to expensive furnaces. They operate 
in conjunction with primary controllers . . . which may be 
either Pyr-O-Vane models or recording instruments . . . to 
close the fuel valve or open electric heating circuits whenever 
the safe temperature limit is exceeded. At the same time, they 
can actuate signal lights or audible alarms. Their safety circuit 
prevents re-starting the process until temperature has dropped 
below the safe limit. 


insurance 





temperature control... 


SB rROwN 


MiLLIVOLTMETER 


ConTROLLERS 


| agg sey for versatile, dependable, econom- 
ical control? Then choose from the line of 
Brown millivoltmeter controllers. This varied 
family of instruments fills the requirements of 
hundreds of temperature control applications 
where a chart record is not essential. On ovens, 
dryers, furnaces, plating tanks, plastic presses 
and other heat-using equipment, they bring 
sensitive, reliable control within the reach of 
any budget. 


Built into these instruments are numerous ad- 
vanced design features. Both Pyr-O-Vane Con- 
trollers and Protect-O-Vane Safety Cut-Offs 
have a high-resistance galvanometer circuit 
that minimizes effects of varying length of ex- 
tension wires . . . 6-inch scale with anti-parallax 
mirror . . . readily accessible zero adjustment. 
Plug-in galvanometer and control units reduce 
replacement time to seconds. 


@ REFERENCE DATA: Write for Catalog 1053, ‘‘Millivoltmeter Type Instruments’’. . . 


Honeywell 


SROWN INGEGETRUMENTS 











HONEYWELL 


Both the Pyr-O-Vane and Protect-O-Vane types 
of instruments are now available in two case 
styles: the conventional vertical case, to fit in- 
stallations where width is restricted; and the 
new horizontal case, which takes only a few 
inches of vertical mounting space. 


Behind all these instruments stands more than 
90 years of experience with millivoltmeter in- 
strumentation . . . plus the nation-wide engi- 
neering and field service facilities of the Honey- 
well organization. For a discussion on how 
these economical controllers can be put to work 
on your processes or on the equipment you 
manufacture, call your local Honeywell sales 
engineer. He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


and for Bulletin 1060, ‘Horizontal Case Millivoltmeter Controllers.” 


Fiat we Controls 


For more information circle 76 on inquiry card. 
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Is size, accuracy, delivery or price your problem? Then 
be sure to have Littleford fabricate your cabinet, cubi- 
cle or control panel. Mail us your blueprint for prompt 
estimate without obligation. 


For more information circle 77 on 
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TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 


———== 
TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 











HYDROSTATIC GAUGES 
FOR ALL PURPOSES 


PRESSURE « VACUUM ¢ DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 
UEHLING INSTRUMENT CO. 


%70 GETTY AVE., PATERSON,N. J. 


For more information circle 78 on inquiry card. 
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MACHINES /., 
MARKING & 
NUMBERING 


HAND 
MOTOR 
AIR 
DRIVEN 


“The most complete line of machines 
and tools for marking in AMERICA." 
Equipment for marking and stamping, 
embossing, printing and stenciling meth- 
ods. Stee! type, stamps, numbering and 
marking machines carried in stock. 


Write for new gen- 
eral catalog illus- f 
trating more than 
150 tools and ma- 
chines for marking. | 


3-11 Morrell St. 


ELIZABETH 4, N. J. 


"the original marking specialists'’ 5 
eee Ee Ee a me, 
Far more information circle 79 on inquiry card. 
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NEW INSTRUMENTS 





is optically magnified by means of a 
light-microscope and negative thus ob- 
tained is enlarged to desired size by 
normal: photographic procedures. Use- 
ful magnification of 500 times, and 
0.5-micron resolution.—North Ameri- 
can Philips Co., Inc., 750 S. Fulton 
Ave., Mt. Vernon, N. Y. 

n circle 297 on inquiry card. 


For more informat 


ELECTRICAL TESTING 





Insulation Tester 


New 10-kv. insulation resistance 
meter measures degrees of insulation 
resistance, polarization index, and 


3973 


leakage current; provides for making 
d-c. over potential tests; measures re- 
sistances up to 200,000 megohms at 
10 kw.—-Instrument Dep’t, General 
Electric Co., West Lynn 8, Mass. 

For more informat e 298 or 


nquiry card. 


Inductance Comparator 


New “Type 1870 Incremental In- 
ductance Comparison Bridge,” for 
rapid testing of transformers and 


chokes under operating conditions, 
comprises a variable 0-500-ma. dc. 
supply, an ac. supply, a comparison 
circuit and a VTVM. Inductances of 
25 mh. to 25 hy can be compared. 
Freed Transformer Co., Inc., 1715 
Weirfield St., Brooklyn 27, N. Y. 


For more information circle 299 on inquiry card. 


Semiconductor Tester 


New “Model GL-131” test set was 
developed for separate measurement 
of bulk lifetime of minority carriers 
and surface recombination velocity 
constant of germanium and other 
semi-conductors in production quan- 
tities. Operation is based on photo- 
magnetoelectric effect in semi-conduc- 
tors. Entire system is controlled from 
cabinet which contains phase-sensitive 
voltmeter and current source. Direct 





measurements are made by a single 
adjustment of measuring circuit and 
indicator deflection. “GL-131” is es- 
pecially suitable for large-scale pro- 
duction lines.—Scientific Specialties 
Corp., Moston 35, Mass. 
For more rcle 300 on inquiry card. 


nformat 


Diode Tester 


New “Model B” measures d-c. char- 
acteristics of diodes in both forward 
and reverse directions. Voltage sup- 


408% 


plies, E:, Es, and Es, preset from 0-25, 
25-75 and 75-150 volts respectively, 
are available for measuring reverse 
currents. Forward voltage supply 
preset from 0.1 to 2.5 v. Voltage moni- 
toring ranges 0-3, 0-30 and 0-300. All 
range and scale selection automati- 
cally taken care of in switching.— 
Trans Electronics Co., 7243 Eton Ave- 
nue, Canoga Park, Calif. 

For me information circle 301 on inquiry card 


Cable Harness Tester 


New “Model HC” permits complete 
testing of cable harnesses (continuity, 
insulation resistance, dielectric 
strength, and use of external instru- 


ments) in production or as a mainte- 
nance check.—IJndustrial Instruments, 
Inc., 89 Commerce Rd., Cedar Grove, 
N,. de 


For more information circle 302 on inquiry card. 


Automatic Cable Tester 


New “Model M-94 Automatic Con- 
tinuity Tester” is for use with cable 
harness assembly boards during manu- 
facture or with plug-in cable test fix- 
tures, Each unit checks 100 circuits in 











TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 


FLIGHT TEST 


FLIGHT TEST ENGINEERS skilled in operations, analysis, telemetering and oscillo- 
graphic instrumentation are offered unusual career opportunities now at Convair 
in beautiful San Diego, California. If you are experienced in experimental flight 
testing, either airplane or missile, Convair invites your inquiry at once! Oppor- 
tunities exist in the areas of power plant, flight characteristics, flight controls, 
performance and field testing. In the Convair Engineering Department you will 
join in the experimental development and testing of missiles, commercial aircraft 
and military land and water based aircraft. 


CONVAIR offers you an imaginative, explorative, energetic engineering depart- 
ment... truly the “engineer's” engineering department to challenge your mind, 
your skills, your abilities in solving the complex problems of vital, new, long- 
range programs. You will find salaries, facilities, engineering policies, educational 
opportunities and personal advantages excellent. 


Generous travel allowances to engineers who are accepted. Write at once 
enclosing full resume to: 


H. T. Brooks, Engineering Personnel, Dept. 1103 


CONVAIR 


A Division of General Dynamics Corporation 
3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 


SMOG-FREE SAN DIEGO, lovely, sunny city on the coast of Southern California, 
offers you and your family a wonderful, new way of life...a way of life judged by 
most as the Nation’s finest for climate, natural beauty and easy (indoor-outdoor) 
living. Housing is plentiful and reasonable. 
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You Can Have DRY Air with 
EXACT Moisture Control 


for your comfort, for your process, for testing 
machines or materials at any time of the year 


Niagara Air Conditioning provides you with any temperature 
and relative humidity you need, held constant or varied at will: 
Using “Hygrol” absorbent, you save the refrigeration commonly 
used to condense moisture and make reheat unnecessary in most 
cases. It gives large capacity with compact, easily-maintained 
equipment. 

This Niagara Air Conditioning Method dries air directly and 
measurably, using a moisture-absorbing liquid spray. Humidity 
control is a separate function from heating or cooling. 

This gives you precise control over your air conditions with 
thermostats alone; no moisture-sensitive devices are needed. You 
have simpler, more trustworthy, less expensive control instru- 
mentation. Niagara precise-control air conditioning installations 
have the best record for reliability. 


Write for information on the application to your problem. 
Ask for descriptive Bulletins #112 and #121. Address Dept. IN. 


NIAGARA BLOWER COMPANY 


405 Lexington Ave. New York 17,N.Y. 


District Engineers in Principal Cities of United States and Canada 


For more information circle 80 on 
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12 seconds, any number of units can 
be used in parallel. Unit is self-se- 
quencing, red warning light indicates 
fault, and counter register shows num- 
ber of open circuit—Electronic Con- 
trol Systems, Inc., 2138 Westwood 
Blvd., Los Angeles 25, Calif. 

For more information circle 303 on 


Deviation Bridge 


New “Type 38” serves either as re- 
sistor comparator with operator plac- 
ing resistors in bin indicated, or as 


3918 


semi-automatic sorter with 3000 re- 
sistors binned per hour. Range 10 
ohms to 100 megohms. Accuracy 0.5 
percent of full-scale—Barnes De- 
velopment Co., 213 W. Baltimore Pike, 
Landsdowne, Penna. 

For more information circle 304 on inquiry card 


ELECTRICAL 
INSTRUMENTS 


Bifilar Instruments 


New “Simpson-Greibach” instru- 
ment movement features armature 
held in place by fine bifilar wires kept 
under tension by disc springs con- 
tained in adjustable end pieces of 





movement cartridge. Laboratory 
standards constructed by this principle 
are said to have been “shock tested to 
500 G without appreciable loss of ac- 
curacy.” Initially, new movement will 
be supplied in custom-built instru- 
ments and in high-precision high-shock 
laboratory instruments.—Simpson 
Electric Co., 5200 W. Kinzie St., Chi- 
cago 44, Ill. 


For more information circle 305 on inquiry card. 








D-c. VTVMs 


New “Models 200 and 200A Elec- 
trometers” are battery-operated d-c. 
vacuum-tube voltmeters with input 
impedances exceeding 10!4 ohms. Out- 
put terminals provide a convenient 
means for recording an extremely 
broad range of voltages (2-20,000), 
currents (down to 210-12 amp.) and 
resistances (10!4 ohms) with acces- 
sories; and amplifier-recorder systems 
can be given an inexpensive ultrahigh 
input.—Keithley Instruments, 3868 
Carnegie Ave., Cleveland 15, Ohio. 


- ation circle 306 on inquiry card. 


Volt-Ohm-Milliammeter 


New ‘‘Model 
980” has d-c. sen- 
sitivity of 20,000 
ohms/volt and a- 
c. sensitivity of 
1,000 ohms/volt; 
features single 
dial for all ranges 
and functions. 
Ranges: 1.6, 8, 40, 
160, 400, 1600 
v.de.; 1.6, 8, 40, 
160, 400, 1600 
v.ac.; -15 db to 
+54 db (in six ranges); 80 ua.de.; 
8, 80, 800 ma.de.; 8 a.de.; 25 ohms to 
10 megohms.—Weston Electrical In- 
strument Corp., Newark, N. J. 
For more information circle 307 on inquiry 


Custom Instruments 


New “Custom Instruments” are an- 
ti-magnetic, are available in 21-in. 
and 3'%-in. sizes; incorporate most 
ruggedized features demanded by 


MIL-M-10304; are modified for indus- 
trial use. Permanent accuracy is 2 
percent.—Phaostron Co., 151 Pasa- 
dena Ave., South Pasadena, Calif. 

ore informat rcle 308 on inquiry card. 


Voltmeter Kit 


oe New ‘‘Model 
FV-1” vacuum- 
tube voltmeter kit 
is said to utilize 
best components 
on market. 4%-in. 
indicator, tubes, 
assembly mate- 
rial, test leads 
and detailed as- 
sembly manual. 
Ranges to 1500 
se v.de. and to 1000 
v.ac.; 0.1 ohm to 
1000 megohms.—F'ranklin Electronics, 
King St., Franklin Park, Illinois. 
F orem £ avery 


ore information circle 309 on inquiry card. 


A-e. Electronic Voltmeter 


New “Model E-33” indicates alter- 
nating voltages from 500 uv. to 500 
v.; frequency range 10 eps.-1Mc.; op- 
erated from 105-130 v.ac.; power con- 
sumption 15 watts. Scale is logarith- 
mic over one cycle (10 to 1), voltage 


NOW! ULTRA-HIGH 
PRECISION 
POLYSTYRENE 
CAPACITORS 


as low as 
0.1% tolerance 


in most values! 


, Check these 
outstanding features: 
¢ Capacitance Available - 
"7 0.05 to 10.0 MFD 
0.5 MED. 134" x 114" x 116" * Voltage Available - 
100 to 400 VDC 
¢ Insulation Resistance - 
10¢ MEG./MFD 
* Temp. Coeff. - 
100 P.P.M’per °C 
(—20° to 140° F) 
¢ Dielectric Absorption — .015% 
¢ Dissipation — .0002 
Special values to close 
tolerances — our specialty 
Join these other leading firms 
: in specifying Southern Electronics’ 
0.05 MED. 134" x7" !/u" precision polystyrene capacitors 
for your most exacting 
requirements: Reeves Instrument 
Corp., Electronic Associates, Inc., 
Convair, Berkeley Scientific, 
"A Bis M.I.T., Calif. Inst. of Tech., 
POLYCON 
and many others. 


Write for complete catalog - 


SOUTHERN ELECTRONICS 
| Ce yproratte WM 


239 West. Orange Grove Ave., Burbank, ¢ ‘alif. 


We'll be there—Booth 509, I.R.E. Show Kingsbridge Armory, New York, March 21-24 
For more nfc ation rcle 81 on inquiry srd 
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Easy access to galvanometer 
and damping resistor network 
is provided from the front by 
means of a hinged cover door. 


@ The new Heiland Series 700C 
Recording Oscillograph will give con- 
sistent, unfailing service, provide a 
broad range of galvanometer fre- 
quencies and sensitivities, a wide se- 
lection of record speeds, and as many 
channels as you need. 


For example, the Model 712-C fea- 
tures a 12-inch record width, with 
up to 60 channels. 


If that’s more than you need, the 
708-C carries an 8-inch record with 





up to 36 channels. 


ACCESSIBLE 


easy to operate . 


Both models feature record speeds 
from .03”/sec. through 144”/second. 
Galvanometers with unequalled sen- 
sitivity ratings are available in fre- 
quencies up to 5000 cps. Either model 
may be relay-rack mounted if desired. 


Heiland Series 700C Recording Os- 
cillographs will simplify and expand 
the scope of your dynamic testing. 


,. iw 
ARCH 2I- 


Separate light-tight record 
drums permit easy daylight 
loading; access to drive gears 
permits instant selection of rec- 
ord speed ranges. 


Write for Bulletin 700C-A for complete details. 


A DIVISION OF MINNEAPOLIS- 


HONEYWELL 


130 E. 5th Ave., Denver 3. Colo. 


For more information circle 82 on inquiry card. 
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range covered by six decades: 0.005, 
0.05, 0.5, 5, 50 and 500. Input impe- 
dance 10 megohms, shunted by 17 
uuf.—Electronic Engineering & Serv- 
ice Co., Inc., 104 West Jefferson St., 
Falls Church, Va. 


For more inf ation circle 310 on inquiry card 


Frequency Meter 


New “Model 360” uses tuned reeds 
with calibrated inertial properties, 


lengths all equal. Reeds are gold-plated 
to prevent corrosion and maintain fre- 
quency. Range 380-420 ecps.; frequency 
increments 5 eps.; energizing input 
less than 1.5 watt.—The Winslow Com- 
pany, Inc., 9 Liberty St., Newark, N. J. 
For more information circle 311 on inquiry card 


] 


Polar Recorder 


New “Model SPR,” for recording 
antenna patterns and patterns of 
other directional devices, has self-con- 


tained servo system with amplifier, 
powerpack, etc.; can also be furnished 
with a Selsyn motor alone (as “Mod- 
el PR”) having standard (36:1) or 
other (customer’s spec.) gear reduc- 
tion.—Sound Apparatus Co., Stirling, 
N..d: 

For more informatior ircle 312 on inquiry card 








Millivoltmeter 


New “Model 580” features newly- 
developed high-torque jeweled mech- 
anism with Alnico V magnet and self- 





supporting coil; ambient temperature 
compensator; accuracy 1 percent of 
full-scale; less than 6 sec. for 99 per- 
cent response.—The Bristol Co., Wa- 
terbury 20, Conn. 


For more information circle 313 on inquiry card. 


Low-resistance Bridge 


New “Model 

604,” suited to 

lab as well as 

production 

line, rapidly 

checks low re- 

sistances (10 

to 10,000 

ohms) to ac- 

curacy of 0.25 

percent. Front 

panel switch 

selects three 

full-scale 

ranges. Dial- 

lock on “Heli- 

. | pot” resistor 

4057 enables pre-se- 

lecting a resistance value for rapid 

comparisons.—Shasta Div., Beckman 

Instruments, Inc., 1482 Nevlin Ave., 
Richmond, Calif. 


For more information circle 314 on inquiry card. 
Radio Interference and 


Field Intensity Meter 


New “NM-30A” is for accurate 
measurement of field intensities of 
signals and RF disturbances within 





4068 


frequency range of 20 to 400 Mc.; 
may also be used as a two-terminal 
frequency-selective voltmeter; oper- 
ates from either 105/125 or 210/250 
v.ac. at any frequency between 50 
and 1000 cps.—Stoddart Aircraft Ra- 
dio Co., Inc., 6644 Santa Monica 
Blvd., Hollywood 38, Calif. 


For more information circle 315 on inquiry 


Oscillograph 


New “150 Series” single-channel os- 
cillographic recording system utilizes 
plug-in preamplifiers, permitting sim- 
ple changeover from one type of re- 
cording to another. Anv of seven 
available “150” preamplifiers (ac-dc., 
carrier, servo monitor, de. coupling, 
log-audio, low level, and input cou- 
pling) can plug into a driver ampli- 
fier-power supply unit (Model 150- 
£ 


For more information cir 
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PANALARM ‘'50"' PLUG- 
IN UNIT... hermetically 
sealed and most versatileg 
ever developed... 
ply plugs into chassis to 
expand system... 
wiring .. . no other con- 
nections. Corrosion-proof 
and suitable for Class I, 


Div. 2 locations. 





sim- 


no 


WARM 


"ANNUNCIATOR 
SYSTEMS 


NEW functional 
flexibility with 
NEW “instrument- 
type’ construction 


Built-in flexibility of PANALARM ‘‘50”' al- 
lows simple change-over to any operating 
sequence as required by present or future 
conditions. And, at the same time PAN- 
ALARM ‘'50”’ introduces a new instrument- 
type annunciator construction . . . adding 
to the long-term dependability of the 
entire system. 























CABINET is substantial 
gauge steel with sturdy chas- 
sis and sub-door arrange- 
ment. It is pre-wired ready 
for installation, yet com- 
pletely flexible without 
re-wiring. 







PANALARM ANNUNCIATOR SYSTEMS are self-con- 
tained with either illuminated name-plates or bullseye 
visual signals. Both the audible signal and acknowl- 
edgment button are common to the entire system. 


SEND FOR COMPLETE 40-PAGE MANUAL 


Ask for Catalog 100-1 


PANALARM PRODUCTS, INC. 





THERMOSTATIC 


DELAY RELAYS 


STANDARD 





Provide delays 
ranging from 


2 to 150 
SECONDS 


MOST COMPACT 
MOST ECONOMICAL 
HERMETICALLY SEALED 


@ Actuated by a heater, they operate on 
A.C., D.C., or Pulsating Current. 

@ Hermetically sealed. Not affected by 
altitude, moisture, or other climate 
changes, 

e@ Circuits: SPST only—normally open or 
normaily closed. 

Amperite Thermostatic Delay Relays are 

compensated for ambient temperature 

changes from —55° to + 70°C. Heaters 
consume approximately 2 W. and may be 
operated continuously. 


NEW INSTRUMENTS 





The units are most compact, rugged, explo- 
sion-proof, long-lived, and — inexpensive! 
TYPES: Standard Radio Octal, and 9-Pin 


200/400), housed in a carrying case. 
Simple patch cord connection couples 
amplifier to separately-housed recorder 
(Model 151-100A). Among features: 
inkless recording in true rectangular 
coordinates, paper speeds of 5, 10, 25, 
50 and 100 mm/sec.; extra stylus for 
time marking or coding (manual or 
remote) 


Co., Industrial Div., Cambridge 39, 


Miniature. i Mass. 
PROBLEM? Send for i 
Bulletin No. TR-81 


Also—a new line of Amperite Differential 
Relays — may be used for automatic over: 
load, over-voltage, under-voltage or under- 


AMPERIT TE current protection. 


BALLAST 
REGULATORS 


e Amperite Regulators are 

designed to keep the current in 

a circuit automatically regulated 

at a definite value ( for example, 

0.5 amp ). 
@ For currents of 60 ma. to 5 amps. Oper- 

oreren BC. D.C. or Pulsoting Current. amps., can handle loads up to 667 per- 
cent of nameplate rating.—Meter 
Dep’t, General Electric Co., West 
Lynn 3, Mass. 
For more nformat r cir e 317 
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Watthour Meter 


ey 
RTT New “I-55” extended-range watt- 
hour meter features a capacity of 100 
MINIATURE , 


penenar GB evectaic 


SHRLEPRASE WATTEDOR BETES 
THRE S85 























@ Hermetically sealed, light, compact, and 
most inexpensive. 
| AMPERITE Amperite Regulators are the simplest, most 
REGULATOR effective method for obtaining automatic 
regulation of current or voltage. Hermetically 
sealed, they are not affected by changes 
in altitude, ambient temperature (—-55° t 
+-90°C), or humidity. Rugged; no moving 
parts; changed as easily as a radio tube. 


Watthour Meters 


New models of maker’s watthour 
meters feature improvements in both 
types—detachable mounting (“DS”) 
and bottom connection (“DA”). Over- 
load capacity has been increased: for 
15-amp. rating it is 100 amps. instead 
of 60; for 30-amp. rating, 200 amps. 
Insulation has been improved and 
made more stable thermally. Both po- 
ae aed came tential and series coils withstand 

VARIES APPROX. | ONLY 15,000-v. impulses. Socket-type meter 

has a “De-ion” arrester. Both full- 


50% 2% - | and light-load adjustments can be 





12004 


VOLTAGE OF 24V ' WITH AMPERITE 











made from front, with fingers or 
screwdriver. Register can be removed 
without meter losing its serial-number 
identity. A disc guard makes it pos- 
sible to lay meter, cover removed, on 
its face without damage to disc.— 
Westinghouse Electric Corp., Boa 
2278, ear 30, Penna. 


For more informatior rcle 318 














Write for 4-page 
Technical Bulletin 
No. AB-51 


MPERITE CO., Inc. 


561 Broadway, New York 12, N. Y. 


in Canada: Atlas Radio Corp., Ltd., 560 King St., W., Toronto 2B 


For more information circle 84 on inquiry card. 
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Signal Generator 


New “Model E-300 Sine-Square 
Wave Signal Generator” is a new 
basic test instrument covering audio- 








video range; was especially developed 
for electronic amplifier testing.—Pre- 

cision Apparatus Co., Ine., 92-97 
Horace Harding Bivd., Elmhurst, L. I., 
fas 


For more information < 


rcle 319 on inquiry card. 
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Frequency Standard 


New transistor-operated frequency 
standard for airborne, mobile and 
portable applications is housed in an 
octal-based 144-in. diam. by 4%-in. 
case, hermetically sealed, shock 
mounted and magnetically shielded; 
weighs 7 oz. At present, units are 
available in 400 and 500 eps. Output is 
a sine wave of 5 to 7 volts into 100,000 
ohms or more.—American Time Prod- 
ucts, Inc., 580 Fifth Ave., New York 
36,.N. Y. 


sre information circle 320 on inquiry card. 


Oscillator 


New ‘‘Model 
512 Extended- 
range Oscillator” 
features 0.1 per- 
cent distortion, 2- 
watt output, and 
frequency range 
from 500 ke. to 
less than 1 cps. A 
four-step attenu- 
ator provides cali- 
brated output 
from 50 v. to 5 
mv. Vernier drive 

407! provides 14 in. of 
scale length for each of five decade 
ranges: total scale length 6 ft. Output 
remains constant within % db through- 
out tuning range. Instrument operates 
from 50- to 400-cps. lines.—Wave- 
forms, Inc., 333 Sixth Ave., New York 
14,..N. X. 


For more information circle 321 on inquiry card. 


Balanced Mixer 


New balanced magic tee mixer in 
1 x % in. OD waveguide size, suitable 
for use in lab or radar, has low noise 
figure over its entire 12 percent band- 
width. Through use of both direct and 
reversed crystal mounts, two in-phase 
intermediate frequency signals are 
produced in mixer from received sig- 








Both the Counter and the Dial 
Indicator are shown full size. 


WHICH IS 


READ WITH 











GREATER ACCURACY? 


The Kearfott Counter shown can be read with 
the same ease and accuracy as a dial in- 
dicator 143 inches in diameter. 

Ball Bearings and precision hardened steel 
parts used in Kearfott Counters permit their 
high speed rotation for long periods of time. 
Kearfott Counters are capable of being 
driven at 1800 RPM. Precision parts also con- 
tribute to precise positioning and precise 
reading. 


STANDARD KEARFOTT TYPES 


ANGLE COUNTERS: Odometer indication of 
shaft position, fully reversible operation re- 
turning to 0° at end of count. Either 0°-359.9° 
in 1/10 or 0°-359° in Y2° increments as de- 
sired. Maximum speed 1800 RPM. 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, Servo 
and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec- 
trical and electronic components. 
Send for bulletin giving data of Count- 
ers and other components of interest 
to you. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


DECIMAL COUNTERS: High speed decimal 
count from 0-9999 and return to 0 in 2 incre- 
ments. Maximum speed 1800 RPM. One 
revolution of shaft equals 10 units. 
LONGITUDE COUNTERS: For east-west lon- 
gitude indication in degrees and minutes in 
Y2 minute increments. Mask transfers hemi- 
spheric indication at 0° and 179°59'. Maxi- 
mum speed 1800 RPM. 

LATITUDE COUNTERS: Indicates N 89°59! 
to S 89°59'. For same direction of input the 
mask transfers hemispheric indication and 
reverses reading at 00 degrees 00 minutes. 
Maximum speed 1800 RPM. 

Variations of these Standard Types are 
available for special purposes. 


KEARFOTT DISPLAY AT THE NATIONAL |. R.E. SHOW, 
KINGSBRIDGE ARMORY, NEW YORK, BOOTH 152. 





KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. , 
Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texas 
: West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 


For more information circle 85 on inquiry card. 
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NEW! NEW! 
NEW! 


MAGNETIC 
VOLTAGE REGULATORS 


These Magnetic Voltage Regulators, or Regulating Trans- 
formers, are the first units in a comprehensive line of 
equipment of this type being developed by Sorensen. 
They are primarily intended for incorporation into other 
equipment, where performance becomes more effective 
when the incoming line voltage is stabilized. However, 
they can be used as auxiliary line stabilizers. 

The units now available have capacities of 15, 30, 60, 
and 120 VA. Soon to be added will be units of 250, 500, 
end 1000 VA capacities. 


ELECTRICAL SPECIFICATIONS 


Input voltage range 95-130 VAC, 16, 60 cycles. 
Output range 115 VAC, RMS, 16. 
Regulation accuracy +0.5% against line changes. 
Load conditions +0.5% against line at any given load from 0 to full load. 
Time constant From 2 to 6 cycles for line changes. 


MECHANICAL SPECIFICATIONS 


Model MVR15 Length 6%”, Width 2%, Height 34” 
Model MVR30 Length 6%”, Width 2%’, Height 314” 
Model MVR60 Length 8%,", Width 314”, Height 414” 
Model MVR120 Length 95,’”, Width 314”, Height 414” 


Send for Catalog MVR1I, which gives full infor- 
mation on the magnetic voltage regulator line. 


Since Sorensen is now offering a new type of line voltage regulator, your 
inquiries regarding special requirements in magnetic voltage regulators 
will be welcomed. Write to the Sales Engineering Department, Sorensen & 
Co., Inc., 375 Fairfield Avenue, Stamford. Conn. 


SORENSEN 


SORENSEN & CO., INC., 375 FAIRFIELD AVENUE, STAMFORD, CONN. 
For more information circle 86 on inquiry card. 
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nal and local oscillatcr signal with re- 
sultant cancellation of local oscillator 
noise. Isolation between local oscillator 
and signal input arms is greater than 
80 db. Vswr of each signal input is 
less than 1.25 over mixer’s operating 
frequency range of 8500 to 9600 Mc. 
Added feature of new balanced mixer 
is that it comprises several pieces of 
useful test equipment.—Airtron, Inc., 
Linden, N. J. 


For more information circle 322 on inquiry card. 


Electronic Switch 


New “Model ES-180 Wide Band 
Electronic Switch” provides d.c. to 
15-Mc. dual-trace oscilloscope presen- 


tation. Because of stability of both am- 
plifier channels and their practically 
identical characteristics, it is possible 
to compare two signals in time with 
accuracy of one millimicrosecond.— 
Teletronics Lab., Inc., Westbury, N. Y. 


For more information circle 323 on inquiry card 


Pulse Generator 
New “Model PG-215 Milli-Micro- 
second Pulse Generator” produces rec- 
tangular waveforms having rise, 
duration and decay times in millimi- 
crosecond range; also furnishes 


"3086 


| an isolated trigger signal, advanced 


in time with respect to main pulse, 
for synchronizing associated equip- 
ment.y% “Model PGA-220 Width and 
Delay Unit” provides 25 different sets 
of values of rise and decay time.— 
Teletronics Lab., Inc., Westbury, N. Y. 


For more infc ation circle 324 on inquiry card. 


Fixed-frequency Oscillators 
New “Model DK-1” low-distortion 


| fixed-frequency power oscillators fea- 


ture essentially pure highly stabilized 
sine-wave power at 10-volt 2-watt 0.03- 





ohm impedance, for general laboratory 
and production testing. Frequency is 
factory fixed to customer’s order 300 
to 10,000 cps; a trimmer provides fine 
adjustment. Circuit is L-C bridge type, 
incorporating a high-Q toroid, com- 
bined with a self-balancing feedback 
amplifier—Neucor, Inc., 45 West 
Union St., Pasadena 1, Calif. 


For more information circle 325 on inquiry card. 


Current Transformer 


New “Type W-400 Knopp Split- 
Core Transformer” is for use with a 
rotating standard, also with indicat- 
ing ammeters and wattmeters. Pri- 
mary ranges 200 and 400 amps., also 
100, 50, 40, 20 and 10 with an ac- 





cessory 40-turn primary coil; 1- or 5- 
amp. secondary; voltages, 600 or 2500. 
Ratio at full-load is within 0.15 per- 
cent and phase-angle within three 
minutes leading. Between 20 and 100 
percent of full-load current, ratio 
slope does not exceed 0.05 percent and 
phase-angle slope does not exceed three 
minutes.— Electrical Facilities Inc., 
4250 Holden St., Oakland 8, Calif. 


For more information circle 326 on inquiry card 


POWER SUPPLIES 


D-c. Supply 


New “Model UHR-245” furnishes 
continuously-variable voltage from 150 
to 500 v.de. up to 500 ma. with 0.002 
percent load regulation and less than 
100 uv. ripple. Among features: drift- 
cancelling differential amplifiers; new 
high-stability reference tube; two in- 
dependent 6.3-v.ac. 10-amp. outputs.— 
Krohn-Hite Instrument Co., 580 Mass. 
Ave., Cambridge 39, Mass. 


circle 327 on inquiry card 





For more information 


Pocket-size Supply 


New “Model 301 Multivolter Power 





Supply,” fitting in pocket, tool box, 
etc., provides variable dc. voltage from 
minus 135 to plus 135; 0 to 135 v.ac.; 
one amp. of 6.3 filament voltage; neon 
indicator extinguishing when 20 ma. 
is drawn.—Authorized Mfg. Co., 919 
Wyckoff Ave., Brooklyn 27, N. Y. 


For more information circle 328 on inquiry card. 
y 


Regulated D-c. Supplies 


New d-c. power supplies comprise 
(1) “High Ambient Selenium Recti- 
fiers” which convert a-c. to d-c. power; 
(2) fast-response magnetic amplifiers 
which regulate direct voltage within 
1 percent of selected value; (3) aux- 
iliaries including protective equip- 
ment, indicating instruments, cooling 
fans, etc. No moving parts or electron 





tubes in conversion-regulation com- 
ponents. Standard models 5, 7.5, 10, 





NEW POTENTIALS 


Because manufacturers must have 
better products, they rely on you — 
the designers and engineers 
who have the ability to apply 
* Bey experience with 
H A Y D 0 N IMAGINATION — to develop new 
and better products and methods! 
Ready to work with you are 
industrials with the same vision and 
creative talents. In the field of timing 
motors, HAYDON is such a company. 














If 60 cycle, 400 cycle, or d-c timing 
motors are to be used in your 
product or process, call in the 
nearby factory-trained HAYDON 
Field Engineer. He can help you find 
the right motors for precisely, 
dependably using time 
controlling time . . . metering time — 
for bettering performance and 
opening new horizons to product 
and process use. Clip and mail the 
coupon for his name. . . and for an 
informative catalog — today! 


| YDON A SUBSIDIARY OF GENERAL TIME CORP. 


AT TORRINGTON 


OS RS OS ee ee See ee ee ee Se eS ee ee 
' 


HAYDON Manufacturing Company, Inc. 
2027 ELM STREET, TORRINGTON, CONN. 


(1 Send me the name of the nearby HAYDON Field Engineer 
[) Send me catalog, ‘Electric Timing Motors’’ 

NAME 

POSITION 
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HEADQUARTERS FOR 


TIMING 














*Trade Mark Reg. 
U. S. Patent Office 
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ZONE STATE 








more information circle 87 on inquiry card. 
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For 





i-lama-Jik-|-)(-Me-lii) -Litaia-bil-) mo) 
low-level signals in: 


COMPUTER DESIGN - CHEMICAL, 
BIOLOGICAL AND MEDICAL 


INVESTIGATIONS * VOLTAGE 
MEASUREMENT ¢ VIBRATION ANALYSIS 


The .SIE Model D-1 Direct-Coupled Amplifier offers 
high gain, wide dynamic range, and extremely low 
distortion in a design which favors a wide range of 
laboratory investigations. Unique input “zeroing” cir- 
cuit allows small voltages to be read “full-scale.” Meter 
on front panel provides direct ,reading information. 

@ Single-ended or Differential Input 

@ Self-contained Power Supply (No batteries required) 
@ Wide frequency range 

@ Relay rack or bench mounting 


Specifications: 

GAIN: 80,000 at 50 ke. (1,000 at 120 kc.) 

INPUT IMPEDANCE: 10 Megohms or open grid 

INPUT NOISE: Less than 10 microvolts 

MAXIMUM INPUT. SIGNAL: 18 volts rms. 

MAXIMUM OUTPUT SIGNAL: 80 volts (Distortion less than 1%) 

DRIFT: Less than three millivolts per hour 

IN-PHASE REJECTION RATIO (Differential input): More 
than 1500 to 1 at gain of 1000. 


SIE Price: $515 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. 
INDUSTRIAL INSTRUMENT DIVISION 


P. O. Box 13058 2831 Post Oak Road Houston, Texas 














REPRESENTATIVES THROUGHOUT THE WORLD 
For more information circle 88 on inquiry card. 
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15, 25, 37.5 and 50 kw. D-c. output 125- 
or 250-v., either voltage obtainable by 
a simple internal reconnection.—Vick- 
ers Electric Division, Vickers, Inc., 
1815 Locust St., St. Louis 3, Mo. 

, rmat > 329 on inquiry card 


Low-voltage Supplies 


New “Models CV5, 

10, 15, 20, 25, and 30 
Transpacs’’ can be 

wired into circuits like 

other components; pro- 

vide direct voltage ref- 

erence or d-c. power for 

magnetic amplifiers, 

transistor equipment, 

vacuum-tube biasing 

™.. and other contact-volt- 

N % age applieations. 
Output voltages 5, 10, 

15, 20, 25, and 30; max. current 15 
ma.—Electronic Research Associates, 
Inc., 715 Main St., North Caldwell, 
N. J. 
é 330 on inquiry card 


Variable-frequency Supply 
New “Model 
1420-B Gener- 
ator,” for use 
in development 
or production 
testing, pro- 
vides 50-6000- 
cps. frequency 
range with in- 
ternal oscilla- 
tor and 25-20 
ke. with ex- 
ternal oscilla- 
tor; power 
output 300 va.; 
regulation less 
than 2 percent 
no-load to full- 
3932 load. Nominal 
output volt- 
ages 80, 120, 135, 215, 255 and 270.— 
Communi ition Measurements Lab.. 
350 Leland Ave., Plainfield, N. J. 


AMPLIFIERS 


Wide-band Preamplifier 


New “Type 53G Differential Wide- 
Band Plug-In Preamplifier,” for use 
with ’scopes, features de. to 10 Me. 
frequency response; 0.035 usec. rise- 
time; sensitivity continuously variable 
from 0.05 to 50 v./em. Common-mode 
rejection is better than 100 to 1 for 
entire passband at full gain; better 
than 300 to 1 at 60 cycles. Weight 4% 
lbs.—Tektronix, Inc., P. O. Box 831, 
Portland 7, Oregon. 

For more information circle 332 


D-c. Amplifier 


New “Model 62A Stabilized DC 
Amplifier” contains its own complete 
power supply; has a pass band from 
0 to 25 ke.; zero drift restricted to 20 
microvolts equivalent input over any 
period of operating time; gain of 
1000; linearity to 0.25 percent. Six 
amplifiers are mounted in an 8%-in. 
panel space of a standard 19-in. relay 
rack. Accessory equipment includes 
strain gage bridge balance and supply, 








and an output amplifier for driving 
pen motor recorders and high-fre- 
quency string galvanometers.—Elec- 
tro-Mechanical Research, Inc., Ridge- 
field, Conn. 


For more information circle 333 on inquiry card. 


Calibrated Amplifier 


New “Model M-185” has a stabilized 
fixed gain of 60 db; high-precision 
attenuator has six 10-db steps and one 
continuous 0-10-db step; input noi:e 





4013 


level less than 10 uv. for entire 10- 
cps.-400-ke. range; 2-megohm imped- 
ance input terminals are provided and 
low-impedance output terminals are 
available-—Massa Laboratories, Inc., 
Hingham, Mass. 

For more information circle 334 on in 


Juiry card 


Subminiature Preamplifier 


New “Glennite Model F 410” for 
use with missiles, etc., weighs 6 0z.; 
is a four-tube unit incorporating a 





® 3783 
cathode follower input to give an in- 
put impedance of 100 megohms. Se- 
lective gains 10, 30, and 100; fre- 
quency response 5 to 20,000 cps.—Gul- 
ton Mfg. Corp., Metuchen, N. J. 

ion circle 335 on inauiry card. 


Eor mote informat 


ELECTRICAL & ELEC- 
TRONIC COMPONENTS 





Resolvers 


New high and low impedance “Size 
11 Resolvers” for data reduction sys- 
tems, industrial process control, radar 
etc., feature reliable operation at tem- 
perature of —55 C. to 85 C.; weigh 4.7 
oz., have 1.065 in. O.D. by 1.85 in. 
BuOrd type case.—American Elec- 
tronic Mfg., Inc. 9503 West Jefferson 
Blvd., Culver City, Calif. 


more information circle 336 on inquiry card. 
P-N-P Transistor 
New “2N76” low-cost fused-junction 


transistor is for designers and hobby- 
ists. Shelf life and exposure to full 


For 





Tachometer Feedback 


with Instrument Servo Motors 


and now, 
S 
T 
Visit us at 
BOOTH 3 


Kingsbridge Palace 
Radio Engineering Show 
March 21-24 





a DIEHL Instrument Servo Motor and Integ- 
rally-Mounted Alternating Current Tachometer- 
Generator assures stability in a Servo loop. De- 
signed for simple and easy mounting and can 
readily be adjusted after installation so that the 
in-phase residual voltage is essentially zero. A 
high impedance control-phase winding is avail- 
able for plate to plate operation. 572/57” volt 
control-phase windings can be provided for mag- 
netic amplifier applications. Diehl Motor-Tach- 
ometer combinations are obtainable with Gear 
Reducers in 5 different ratios. Attractively priced 
for commercial applications. 




















e MOTOR RATINGS TACHOMETER SPECIFICATIONS 
1, 5 and 10 watts outpui Input (volts) 115 
GEAR REDUCTION RATIOS 
191.1 to 1 Frequency (cycles) 60 
76.6 to 1 
8. 
32.410 1 Output (volts per 1000 RPM) 5 
13.8 to 1 , , 
Linearit 1 
. 5.8 to 1 ¥ % J 














Our engineering staff will gladly help you select the equipment 
best suited to your requirements. A request on your letterhead 
will bring you a copy of Technical Manual No. IN-355 
describing Diehl Servo Motors and related equipment. 


Other Available Components: 
D.C. SERVO SETS @ RESOLVERS 


MINIATURE PERMANENT MAGNET D.C. MOTORS 
DIEHL MANUFACTURING COMPANY 


ar 





Crh 


of THE SINGER MANUFACTURIN( 
SOMERVILLE, 


ctrical Division 


Finderne Plant, 


re information circle 89 on inquiry card 
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HI-TEMP, METAL CLAD 
THERMOCOUPLE WIRE. 





T-E’s ““Ceramo” wire consists of thermocouple material conductors, sur- 
rounded by magnesium-oxide insulation, with seamless metal tubing overall. 


Thermocouples or extensions made of “'Ceramo” wires will fit into openings 
that are too small for most ordinary thermocouples or extensions. Further- 
more, they can be formed easily to any configuration without short-circuit- 
ing—in fact, ““Ceramo” can be bent on a radius as small as its own 
diameter. The durability of the outer metal tube makes conduits unneces- 
sary. Not even a hammer blow will injure it; in fact, it will withstand 
pressures up to 40,000 psi. These metallic clad wires have excellent 
resistance to high temperature, moisture, chemicals, petroleum products, 
atomic radiation or abrasion. 


“Ceramo” thermocouple wires are made in lron-Constantan, Chromel- 
Alumel, Copper-Constantan, Chromel-Constantan, and Platinum-Rhodium 
Platinum. Wires are sheathed with seamless tubing of stainless steels, 
Inconel, aluminum, or copper. Made with 30, 22 and 16 gage conductor 
material; overall diameters of 1/16’, 1/8”, and 1/4” respectively; lengths 
up to 30 ft. 


“Ceramo” thermocouple extension wires are made in lron-Constantan, 
Chromel-Alumel, or Copper-Constantan with copper-nickel alloy, plain 
or galvanized cold drawn steel sheath overall. Made with 20 and 16 gage 
conductor material; overall diameters of 1/8” and 1/4” respectively; 
lengths up to 2000 ft., depending on the type of metal tubing and 
outside diameter. ‘‘Ceramo” is made also in single conductors or multi- 
conductor cables. 


Interested? Write for bulletin 31-300-F. 





‘Pyrometers * Temperature Monitoring Systems * Thermocouples * Protection Tubes 


Quick-Coupling Connectors and Panels * Thermocouple and Extension Wires 


NEW INSTRUMENTS 





rated temperature will not change its 
characteristics. It has a maximum fre- 
quency cutoff at 2.5 Mc.; design center 
at 1.0 Me. Alpha design center 0.95; 
maximum collector voltage —20; maxi- 
mum junction temperature 60 C.— 
Germanium Products, General Electric 
Co., Syracuse, N. Y. 


For more information circle 337 on inquiry card. 


Voltage Regulators 


New line of magnetic voltage regu- 
lators (regulating transformers) com- 
prises units with capacities of 15 to 
120 va. primarily intended for incor- 


poration into other equipment but 
usable as auxiliary line stabilizers. 
Regulation accuracy 0.5 percent 
against line changes; load conditions 
0.5 percent against line at any given 
load from 0 to full.—Sorensen & Co., 
Inc., 375 Fairfield Ave., Stamford, 
Conn. 

For more information circle 338 on inquiry card. 


Packaged Circuits 


New “Pakaps” packaged circuits, 
etched on impregnated Teflon, are of- 
fered in three series having applica- 


3912 


tion in (1) computer and airborne in- 
strumentation, (2) laboratory equip- 
ment and (3) hi-fi. No potting mate- 
rial is used and units are repairable. 
—Audio Products Corp., 2265 West- 
wood Blvd., Los Angeles 64, Calif. 


For more information circle 339 on inquiry card. 


Plug-in Units 


New plug-in mounting packages per- 
mit single or multi-tube units to be 
easily assembled in new “Lip-Loc” 
cases with “Snap-Open” side panels, 
locks, choice of plugs and finishes. New 





Tt. > eg 
internal modular structures can be 


furnished in forms of deck turrets, 
wall turrets or tinker-turrets with 


: Thermo Electric ©, dc 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
For more information circle 90 on inquiry cerd. 
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“glip-in Zip” terminals.—Vector Elec- 
tronic Co., 3352 San Fernando Rd., 
Los Angeles 65, Calif. 


For more information circle 340 on inquiry card. 














Bobbin Cores 


New “Performance-Guaranteed 
Bobbin Cores,” especially suitable for 
use as memory cells for electronic 


computers, are wound on small ceram- 
ic bobbins with ultra-thin magnetic 
tapes; are offered in a complete line.—- 
Magnetics, Inc., Butler, Penna. 

For more information circle 341 on inquiry card 


Pulse Transformers 


New ‘‘Type 
GEM” pulse trans- 
formers for print- 
ed circuitry~eare 
available in pulse 
widths from 0.05 to 
2 usec.; two or 
three winding's; op- 
erating tempera- 
ture range —70 C. 
to 135 C.; surpass MIL-T-27 (grade 
1, class A) test specs—Gudeman Co. 
of California, Inc., 9200 Exposition 
Blvd., Los Angeles 34, Calif. 


For more information circle 342 on inquiry card 
Twin-T 
Networks 











New plug-in 
units of “Types 
501 and 502” (22 
models’ each) 
twin-T networks 
are RC null cir- 
cuits: wire-wound 
resistors and sil- 
vered mica or 
polystyrene ca- 
pacitors.—W hite 
Instrument Labs, 
203 Riverside 
Drive, Austin 4, 
Texas. 


For more information , 
circle 343 on card. 


INSTRUMEN 
Usonatonies 


AUSTIN, TEXAS 





Pulse Transformers 


New epoxy-resin-impregnated 
molded 7-pin plug-in miniature pulse 
transformers surpass MIL-T-27, grade 
1, class A. Pulse width range 0.25 to 






25 usec. Weight range is from 10 to 
15 grams. Operating temperature 
range —70 C. to 135 C. Hi-pot test 
2000 v.rms.—The Gudeman Co. of 
California, Inc., 9200 Exposition Blud., 
Los Angeles 34, Calif. 


Hi For more information circle 344 on inquiry card. 


Ladder Network 


; New “Series LA-920” unbalanced 
! ladder network allows continuous var- 
iation of attenuation; is recommended 
for use where sound levels must be 
changed smoothly without any tran- 
sient disturbances, or where levels 









in one vibration meter... 






... laboratory 
accuracy 

... factory 

ruggedness 























Pickups are available for 
either linear or torsional 





Use it for the most critical laboratory work 
...then take it out on the production line 
for turbo-prop or jet-engine check-out. CEC’s 
Type 1-117 does both, with a combination of 
accuracy and ruggedness not found in any 
other meter. It is particularly suitable for air- 
craft power plant vibration measurements . . . 
can be used anywhere, even by inexperienced 
personnel. Coupled with any CEC precision 
vibration pickup, the 1-117’s outstanding 
flexibility makes it the ideal general-purpose 
system for measurement or monitoring. 





vibration measurements. 
























































































































































































100 
i) 

i , 
9 80 
° 
$ 
- 60 Plug-in filters permit 
z optional cutoff of low- 
a 40 frequency vibrations at 30, 
- 70 or 110 cps. ... give you 

20 jour meters in one. 

Send for Bulletin CEC 
0 15S38A-X1. 
2 5 10 20 50 100 200 500 1000 





FREQUENCY (CPS 


















When the 1-117’s great versatility is not 
needed, investigate CEC’s economical Type 
1-110B Vibration Meter... standard of in- 
dustry and aviation for over 10 years. 
Bulletin CEC 1505C-X1. 







Consolidated Engineering 


Corporation 






ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 


30) North Sierra Madre Villa, Pasadena 15, California 









Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, 
Dallas, Detroit, New York, Pasadena, Philadelphia, Seattle, Washington, D. C 


For more information circle 91 on inquiry card. 
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METER and INSTRUMENT COMPONENTS: 


Instrument Bearings; Jewel Bearings and Pivots; Gear Trains; Lapped Surfaces 


ELECTRICAL CONTACTS: 


Relays, Vibrators, Voltage Regulators 


ELECTRONIC COMPONENTS and ASSEMBLIES: 
Vacuum Tube Components; Transistor and Diode Components; Slip-Ring Commu- 
tators; Sub-Miniature Assemblies 


Cobehn High-Velocity Spray-Clean Technique 


REMOVES: Rosin Flux; Oil, Grease and Wax; Lapping Compound and Abrasives; 
Dirt, Dust and Lint 
SAFELY—No Film or Residue; No Corrosive Effect; No Damage to Surface;. No 
Fire or Explosion Hazard 


Write for Descriptive Literature 


’ Inc. 125 Passaic Ave., Caldwell, N. J. 


NEED IT! 





Order from Technical’s precision 
production of over 8000 different 
roll and dial Charts. 


No matter how varied your recording chart needs .. . 
Technical’s large specialized chart making facilities get 
your needs to you on time! And, in addition, when you 
order from Technical you simplify your paper work. 
Technical can ship many of 8000 different Charts 

with one order, one invoice, one delivery and 

one payment. It’s a unique service used by 

large and small firms alike . . . including 

E. |. DuPont de Nemours & Co., Inc., Mayo 

Clinic, Eastman-Kodak Co. and others. Write 

today for Catalog 55, — services are out- 


lined and sample charts included for your SS 


examination. 
Catalog 55 


TECHNICAL CHARTS, INCORPORATED 


188 VAN RENSSELAER ST., BUFFALO 10, NEW YORK 
Nationally Represented by TECHNICAL SALES CORPORATION 
16599 Meyers Road, Detroit 35, Michigan 


. 





NEW INSTRUMENTS 


must be set closer than in step type 
units. Rotational life over 1,000,000 
cycles. In addition to catalog types, 
special designs to meet customer specs. 
—The Daven Co., 191 Central Ave., 
Newark 4, N. J. 

For more information circle 345 on 





Variable Delay Lines 


New “Helidel” units are of continu- 
ously-variable distributed-constant 
electromagnetic type; delay adjustable 
in increments of 0.00002 usec.; rise- 


IF F2 


time 0.0175 usec. maximum; 20 Me. 
band-width; negligible overshoot or 
phase-distortion. Two standard mod- 
els: 10-turn unit with total delay of 
0.2 usec. and 15-turn 0.3 usec.—Heli- 
pot Corp., 916 Meridian Ave., South 
Pasadena, Calif. 

For more information rcle 346 on inquiry card 


Pyrex-glass Capacitors 


New glass-case capacitors will use 
tempered Pyrex brand glass as tub- 
ing case, with greater resistance to 
thermal shock and higher voltage 
breakdown resistance.—Condenser 
Products Co., Div. New Haven Clock 
and Watch Co., New Haven, Conn. 

For more information circle 347 on ca 


Air Capacitors 


Two new smaller models of concen- 
tric high ratio air capacitors feature 
convenient ranges of capacitance; high 
Q; voltage breakdown over 750 v.de. 
and a high degree of stability. “Type 
1800” has a minimum of 0.4 mmf. and 
a maximum of 12 mmf.; “Type 1900” 
0.6 and 30 mmf. Mechanically: minia- 
ture size and rugged construction; 
improved stop and double spring 
fingers assure stability and eliminate 
backlash; materials are silver-plated 
brass and Pyrex glass; contact sur- 
faces of rotor are rhodium-plated. 
Units also available with Invar con- 
struction.—Johanson Mfg. Corp., 
Boonton, N. J. 

For more information circle 348 or 


Precision VDRs 


New precision voltage-dividing re- 
sistor components for aircraft and in- 
strument systems are available with 
resistance wire 0.4 mil and up, with 
adjustable terminals and taps. Ganged 


For more information circle 93 on inquiry card. 
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waite, one. ndinetable for both jot! e bl | 
ength and electrical centers.—Helco 
Products Corp., 2041 Colorado Ave., Engineer assem es pu $e system 
Santa Monica, Calif. 
For more information circle 349 on inquiry card. 30 m in utes usin Burrou hs 
in , USING g 
‘do-it lf” uni 
- cool 

New, ST 90. 0-li-yourselt units 
iometer” utilizes a completely new 
and unique principle whereby it is free ' : : % 
of phase and frequency distortion over Standard, matched units, performing basic functions, connect 
exceptionally wide range of 20 cps. to 
10 Mc. Output voltage has identical together to form even the most complex pulse systems 
waveform of input voltage, so that | 
unit excels as a calibrated attenuator | 
in wide-band systems. In effect, it is a 


3-terminal network, whose effective 
RC shunt and series elements result 





Liquid-dielectric-type 
Voltage Divider 
New “Type PD-2 Dielectric Poten- 









from inherent resistivity and dielec- 
tric constant of a lossy liquid dielec- 
tric immersing terminal electrode 
structures. Output electrode can move 
with respect to input electrode. Since 


]. START 

Engineer studies time chart 
of the desired pulse sequence. 
This is the output he wants 
the pulse system to produce. 


R and C components vary in exactly 
inverse manner with movement of out- 
put electrode, a precisely constant RC 
product is maintained in ratio arms. | 
Principle permits wide design flexi- 
bility.—Technology Instrument Corp., 
Acton, Mass. 


For more information circle 350 on inquiry card | 


Wire-wound VDR 


cece 4 New miniature | 
“Model 106” wire- | 
wound voltage-di- | 
viding resistor | 
ww combines small 
size (1-1/16 in.) | 
light weight, wide | 
choice of resist- | 
| 
| 
| 






y) PLANNING 
‘* THE SYSTEM 


He determines which 
Burroughs units he needs 
and how they should be con- 
nected together. This can be 
done by means of a simpli- 
fied block diagram. Time: 
10 minutes. 




















3 ASSEMBLING 
* THE UNITS 


Using standard coaxial 
cables, he completes his 
pulse system by connecting 
the units together according 
to his block diagram. ‘Time: 
20 minutes. 








ance values or 
functions and 
ganging features. aa Rattray & 
Co., Inc., 116-08 Myrtle Ave., Rich- 
mond Hill Oe ae ee 


For more information circle 351 on inquiry card. 











Eneapsulator Resistérs 


Eight new “Type P” encapsulated 
resistors, self-supporting on #20 
AWG wire axial leads, are especially | 
valuable in compact assemblies where | 
space and weight are limited. Mineral- | 
filled epoxy resin coating provides | 
maximum environmental protection | 
(meeting salt-water immersion re- 
quirements of former JAN-R-93), per- | 
mits rapid heat dissipation, and 
light in weight.—Shalleross Mfg. Co., | 
Collingdale, Penna. 


For more information circle 352 on inquiry card. | 





4, JOB COMPLETED 
System now produces the 
exact pulse sequence desired. 
Engineer saves weeks of 
breadboard engineering, 
vital time, uncertainty, and 
considerable equipment cost. 
And his Burroughs 
*Unitized” pulse handling 
equipment can be used over 
and over again on different 
future projects. 












Film-type Resistors 


New “Series 850” hermetically- | 
sealed metal film type resistor fills gap | No matter how complex the pulse sequence you need, you can 
a ee oe | ‘oduce it ickly and at relatively lowcost with Burroughs 
and low-cost composition types. In- | produce it quickly and at rete ghi 


novation: pure noble-metal resistive | *‘Unitized” pulse handling equipment. If you prefer, send us a 





| GET THE FACTS 












element is deposited on INNER sur- | timing diagram of the pulse sequence required, and we'll advise you 
ae of et gy tube. egg what Burroughs units you need and the cost. Immediate delivery 
characteristics far excee 16 from stock. Write Burroughs Corporation, Electronic Instruments 





, 10509A. Now available in 44, 1 and 2 “gee ce : Sei 2 
watt pang Sag range of ‘Tesiotanes | Division, Dept. 5C, 1209 Vine St., Phila. 7, Pa. 
values.—The Daven Co., 191 Central | 
Ave., Newark, N. J 


For more information circle 353 on inquiry card. 















ELECTRONIC INSTRUMENTS DIVISION 









Power Resistors 


New “Types R31, R32, R34, and | 
R36 Castohm” cast ceramic power re- 
sistors are added to maker’s line of | 









FIRST IN PULSE HANDLING EQUIPMENT 


For more information circle 94 on inquiry card. 
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POTENTIOMETER 
Bete NEW INSTRUMENTS 











light-weight high-temperature resis- 
ain gen! ~meigaelng tors meeting MIL-R-10566. Hollow 
molded ceramic with resistance wire 
embedded within permits smaller di- 
ameters and weight reduction of near- 
ly 25 percent. Units are rated at 350 
C. hot-spot temperature.—Shallcross 
Mfg. Co., Collingdale, Penna. 

For more 





nformation circle 354: on inquiry card. 





wintCios. UNE. MECHANICAL 
P | COMPONENTS 


Power Cylinder 


New “Power Drive” cylinder is 
available in 1%-, 2%-, 3- and 4-in. 
bores; can be operated on 500 psi. 

Wire miniaturized Potentiometer, Model P-55, | max. oil or water, or 200 psi. on air, 
without interchanging or adding parts. 
Among features: lightweight construc- 
tion; sealed-in lubrication; adjustable 
| cushioning (optional); rod wiper and 
0.02 millivolts. The dual input is equipped with on internal | extra-long self-lubricating bronze 
| bearing protect finish on piston rod; 

switch. The battery life is two | complete gland can be replaced with- 
out dismantling cylinder.—Industrial 
Actuators and Controls Div., National 


—_—— : Pneumatic Co., Ine., 125 Amory St., 
y pinse Boston 19, Mass. . 


yal?” / 

ALLEGANY INSTRUMENT COMPANY. Power Cylinder 
: incorporated New air-hydraulic cylinder of 
unique co-axial design is said to “pro- 
1000 Oldtown Read ee ee see — 
vide the smoothness and precise con- 
Cumberland, Maryland trol of hydraulic power from any shop 
Siena air supply.” Air cylinder surrounds oil 
information circle 95 on inquiry card. cylinder, obviating excessive length. 
sm aetna ee ee TE et ae Expanding exhaust air helps cool oil. 
Automatic models are available with 
built-in controls of speed, direction, 
i isi AL PO- fast traverse either direction, and au- 

f ig recision OPTIC OM I l 
e ns aiitay “ tomatic recycling. Standard models 
NENTS Any Size For ean be remotely controlled with con- 
Vig Dr er Astronomical and Physical ventional valving and piping. Thrust 
y 3.14 x airline pressure; pull 2.7 x 
| Research airline pressure; any stroke length to 
e 72 in.—Modernair Corp., 400 Preda 
. . : ; : St., San Leandro, Calif. 

with all 2 Parabolic, Spherical, Ellipsoidal (EC eer gas: ee eee 
the >» & and Plane Mirrors 
i ° Hose Adapters 


featu > ; 
carures or. Plane Parallel PLates New “SFG” connector adapter for 
” e re-usable “Hoze-lok” fittings for hy- 
draulic hose has a swivel nut on one 
SCHLIEREN SYSTEMS end and male pipe thread on the other; 
* permits installation where otherwise 
. direct mounting of male pipe thread 
Wind Tunnel Optics hose fitting would result in twisting 
bd of hose.—The Parker Appliance Co., 
LensEs & Prisms of Glass 17325 Euclid Ave., Cleveland 12, Ohio. 
: ao oo a eo ta : Natural or Synthetic For more information circle 357 on inquiry card. 
utomatic i-Automatic, or Manuva ro 
4 ‘ RYSTALS — — 
te Compoct Functional Design (ASME Code) C “ Hydraulic & Air Seal 
% Safety Interlock Control System ; , New “Connealy Seal” fits into 
%& Atmospheric and Pressure Regeneration Circuits Complete Optical and Mechanical standard groove having recommended 


% Moisture Indicator and Instruments Panel Mounted INSTRUMENTS width to accommodate an O-ring and 
| two back-up rings. Sealing is effected 


























weighs only three and one half pounds, and measures 


just 41/8 x 41/2 x 7 1/2 inches, yet is accurate to 


years. $ 215.00 


e 355 on inquiry card 


re inf 








Ww Superior Desiccant e | aes 7 pares 

%& Exit Dewpoint below minus 40°F at line pressure Made to S Senations y in os arenes Low pressure, ut a 

dx Steam ond Electric Reactivation Ag high pressure a lip type of seal de- 
SEND FOR 


Submit your Dryer problems to our [I PAATET High Vacuum Coating 
e 


John Unertl Optical Co. 
whnaus tro 3551-3555 East Street 


CORPORATION Pittsburgh 14, Penna. 


494 Westfield Avenve, East + Roselle Park, New Jersey 


For more information circle 96 on inquiry card. For more information circle 97 on inquiry card. 
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Bulletin 





























velops as a result of pressure distor- 
tion of seal. Recommended primarily 
for difficult high-pressure applica- 
tions.—Sili-Craft Rubber Corp., 1700 
West 135th St., Gardenia, Calif. 


For more information circle 358 on inquiry card 


Miniature Slip Clutches 


New miniature 
slip clutches con- 
trol torque while 
permitting varia- 
tion in speed be- 
tween driving and 
driven mechan- 
isms; are de- 
signed for long 
periods of slip 
without altering 
t slip torque rat- 
ing. These fea- 
tures are made possible by utilizing 
new principles. One series uses sili- 
cone putty as transmission material; 
second series utilizes principle of can- 
tilever spring deflection. In both, ac- 
curate torque ratings can be main- 
tained.—Radial Metal Products, Inc., 
1044 Linwood St., Brooklyn 8, N. Y. 


For more information circle 359 on inquiry card. 








Cable-support System 


New “Cabletrof” saves time in 
drafting room and money in installa- 
tion: comprises raceways of various 


4039 


widths, runs at different levels and in 
any direction, over or around obstruc- 
tions, ete.—P-W Industries, Inc., 4500 
Melrose St., Philadelphia 24, Pa. 


For more information circle 360 on inquiry card. 


Cable-support System 


New “Globe Cable Way” modular- 
design system of cable and tubing 
raceways has all parts die-produced 


for uniform fit.—The Globe Co., 4000 
S. Princeton Ave., Chicago 9, IIl. 


For more information circle 361 on inquiry card 





ELECTROMECHANICAL COMPONENTS 





Instrumentation Motors 


New “YAF” uni- 
directional small 
motors combine 
high starting 
torque with excep- 
tional power out- 
put; are available 
in three stack 
thicknesses and 
nine power ratings 
from 1/200 to 1/40 hp. Among fea- 
tures: alignable oil-impregnated por- 
ous bronze bearings, selection of 
mounting arrangements.—Small Mo- 
tors Div., Barber-Colman Co., 1200 
Rock St., Rockford, Ill. 


For more information circle 362 on inquiry card. 





Miniature Motor 


New “Model 1600-1” permanent- 
magnet d-c. motor is designed as a 
drive motor for switches, cams, servos, 
ete. Weight 5% oz.; motor diam. 1% 
in.; length 2-7/16 in.; gear case diam. 
1% in.; mounting flange diam. 2% in. 
May be designed for any input voltage 
of 6 to 30 v.de. and for any output 
speed from 4 to 10 rpm. Maximum 
torque at 4 rpm. is 50 oz.-in.—El Ray 
Motor Co., North Hollywood, Calif. 


For more information circle 363 on inquiry card. 





Self-cooled Servomotor 


New “Series 5100-2237” is said to 
pack an unprecedented amount of pow- 
er for its size: weighs 3.188 lbs., yet 
develops 1/15th hp. at 6000 rpm. and 


bY 
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has 22 oz.-in. stall torque. Overheat- 
ing is prevented by a blower which 
functions independently. Acceleration 
is 31,000 radians/sec.2 minimum; rotor 
inertia is 50 g.cm.2 maximum.— 
Avionic Div., John Oster Mfg. Co., 
Racine, Wis. 


For more information circle 364 on inquiry card. 


Motor-alternator 


New “Model HA-2” 2-phase 30-cps. 
18-v. motor-alternator has rotor shaft 
extended at both ends to permit unit 
to perform several functions simul- 
taneously. Power output 2.7 watts 
from shaft and 1.37 watts of electric 


March 


FOR BETTER 


SPEED CONTROL 


MODERN 


| ELECTRONIC 
ENGINEERING 


GIVES 
PRECISE 


| FINGERTIP ~ 
SPEED CONTROL 


| ¢ TACHOMETER 
| 





PROPORTIONING 


¢ TENSION OR 
POSITION CONTROL 


¢ MOTOR INTEGRATORS 
¢ BI-DIRECTIONAL 

¢ DYNAMIC BRAKING 

¢ SERVO CONTROL 


| envodg? 
ELECTRO DEVICES, Inc 


DIV. of 





Paterson, N. J. 





} 
| 
| 4 Godwin Ave. 


For more information circle 98 on inquiry card. 
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ACTUAL SIZE 


precision 
instruments 


by DevUk 


There’s 
“big meter” 
precision in 
this Series 100 
SEALED 


SUBMINIATURE METER 





DevuR 


Now you can specify this tiny, light 
weight instrument and still get + 3% 
accuracy over full scale. 


Imagine, 9 precision meters take only 
3% square inches of space! Yet you do 
not sacrifice the accuracy of larger 
meters. The subminiature series 100 uses 
an extremely accurate external pivot 
D’Arsonval movement and special ‘O” 
ring and locknut for watertight, single 
hole mounting. (Square model available 
on special order) 


Our Engineering Department can supply 
prototypes quickly to meet unusual de- 
sign specifications for tests and approval. 
Write for complete technical literature. 
No obligation. 


DeJUR sealed and ruggedized panel 
instruments are also available in 
1%”, 2%”, 3%”, and 4%” sizes. Send us 
your requirements and we will 
submit our quotations. 


ELECTRONIC SALES DIVISION * DeJUR-AMSCO CORPORATION 
45-01 Northern Bivd., Long Island City 1, New York 


“You're always sure with De JU'R instruments.” 


See us at Booth 200, “Production Road,” Radio Engineering Show 
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3953 :  & 
power. Input 115 v.ac., 26 to 30 watts; 
weight 6 lbs.% “Model HA-1” similar 
but 120-cps. input and 60-cps. output. 
—Electric Motors and Specialties, 


Inc., Garrett, Indiana. 
For more information circle 365 on inquiry card. 


Electric Power Unit 


New “Rotary Actuator” is a 0.7-hp. 
unit, 200 v., 400 cycle, 3 phase. Locked 


rotor torque 12 lbs. with 11,200 rpm 
input and 38 rpm output, 7 amps. con- 
tinuous duty. Rotation 330 deg.— 
Western Gear Works, P. O. Box 182, 
Lynwood, Calif. 


For more information circle 366 on inquiry card 


Flange-ring P-m Motor 


New “Type PM-36” 27-v.dce. p-m. 
motor, for quick assembly-line han- 
dling, offers a flange-ring mounting 
for quick attachment by clamps or 
retaining rings; provides 20-watt out- 
put at 6,000 rpm. continuous duty.— 
Dalmotor Co., 1342 Clay St., Santa 
Clara, Calif. 


For more information circle 367 on inquiry card. 


Magnetic Clutches 


New “Model C-130,” said to be the 
most compact and lightest (0.34 lb.) 
stock unit on the market, allows mis- 
alignment of driving and driven 
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shafts, draws 3 watts max.; has ex- 
ceptional characteristics (see curves) ; 
max. speed 4000 rpm.—Dial Products 
Co., 55 Evergreen Ave., Newark 5, 
N..d- 
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VALVES 





Toggle-actuated Valve 


New toggle- 
me actuated “Demi” 
tat ~=valve is available 
in bronze, alu- 
minum, steel or 
stainless steel 
body with a neo- 
prene diaphragm 
in all cases; bon- 
nets as shown or 
threaded on OD for panel mounting. 
Can also be furnished in “Model TV- 
3.” (Toggle-actuated 3-way valve with 
a Vent to atmosphere). Have been 
tested on air pressure up to 500 psi.— 
George W. Dahl Co., Bristol, R. I. 


For more information circle 369 on inquiry card. 





Hand & Foot Air Valves 


New improve- 
ments have been 
made in operating 
mechanisms of 
both 3-way and 4- 
way models of 
maker’s ‘880 se- 
ries,” available 
with single foot treadle, double foot 
treadle, vertical hand lever or horizon- 
tal hand lever controls.—Ross Oper- 
ating Valve Co., Dept. 1506, 120 East 
Golden Gate, Detroit 3, Mich. 


For more information circle 370 on inquiry card. 





Relief Valve 


New pop-off re- 
lief valve seals 
tight with no leak- 
age below release 
pressure and re- 
seats dead tight 
within 10 percent 
of this value. Re- 
silient member 
fitted into poppet 
head seats into a 
spherical section 
in body. Spheri- 
cal valve seat obviates need for close 
stem alignment. Available for pres- 
sures to 125 psi.—James-Pond-Clark, 
2181 E. Foothill Blvd., Pasadena 8, 
Calif. 


For more information circle 371 on inquiry card. 
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Squeeze-type Valve 


New “Red Jacket Valve” is a new 
type of control valve for handling 
solids in suspension, acid slurries, 


os 
Air or *, 
hydraulic’ * 
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MODEL 
S-5-A 


Size: 
13" x 16%2""x 144%" 


ANOTHER EX2MPLE of Eonizcman PIONEERING... 


The LAB PULSESCOPE, model S-5-A, is a JANized (Gov’t Model No. 
OS-26) compact, wide band laboratory oscilloscope for the study of all 
attributes of complex waveforms. The video amplifier response is up to 11 
MC and provides an equivalent pulse rise time of 0.035 microseconds. Its 
0.1 volt p to p/inch sensitivity and 0.55 microsecond fixed delay assure por- 
trayal of the leading edge when the sweep is triggered by the displayed signal. 
An adjustable precision calibration voltage is incorporated. The sweep may 
be operated in either triggered or repetitive modes from 1.2 to 120,000 
microseconds. Optional sweep expansion of 10 to 1 and built-in markers of 
0.2, 1, 10, 100, and 500 microseconds, which are automatically synchronized 
with the sweep, extend time interpretations to a new dimension. Either 
polarity of the internally generated trigger voltage is available for synchro- 
nizing any associated test apparatus. Operation from 50 to 400 cps at 115 
volts widens the field application of the unit. These and countless addi- 
tional features of the LAB PULSESCOPE make it a MUST for every 


electronic laboratory. 
WATERMAN PRODUCTS CO., INC. 
WATERMAN PRODUCTS INCLUDE 


PHILADELPHIA 25, PA. 

CABLE ADDRESS: POKETSCOPE 
S-4-C SAR PULSESCOPE® 

$-5-A LAB PULSESCOPE 


$-6-A BROADBAND PULSESCOPE 
$-11-A INDUSTRIAL POCKETSCOPE® 
$-12-B JANized RAKSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 

and Other Associated Equipment 















WATERMAN PRODUCTS 
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NEW INSTRUMENTS 





etc. Body is cast iron; sleeve pure 
gum rubber, butyl or neoprene. Pres- 
sure command from instrument can 
be put directly to valve body for low- 
pressure lines or through a booster 
relay for high-pressure lines.—Red 
Jacket Co., Inc., Investment Bldg., 
Pittsburgh 22, Penna. 


For more information circle 372 on inquiry card. 


MISCELLANEOUS 
Pellet Arrester Cap 


New insulating cap‘for distribution 
arresters, smaller than previous por- 
celain caps, is made of molded poly- 

INTERNAL ester glass; in test proved more than 
seven times stronger than porcelain; 
SAF ETY VA LV t has a high dielectric strength and arc 
resistance (in excess of 30 kv. or twice 
highest arrester rating).—Distribu- 
tion Transformer Dep’t, General Elec- 
tric Co., Pittsfield, Mass. 


Sor more information circle 373 on inquiry card. 











Network Transformer 


New vault-type network trans- 
former has radiator designed for 
strength and ease of cleaning and re- 
painting; box structure stiffens tank 
wall and facilitates cleaning and re- 
painting by leaving free space between 
tank and tubes; corrosion problems are 
minimized.—Distribution Transformer 
Dep’t, General Electric Co., Pittsfield, 
Mass. 

For more information circle 374 on inquiry card 


Ten-way Wrench 
A quick closing emergency shut-off valve designed to auto- ier “Wade ‘nickle Weel we 
matically cut off flow out of tank in case of fire. Valve is commodates 95 percent of all nuts and 
spring-loaded and is held in open position by a fusible link 
which melts at 160°F. When this link melts, spring action 
completely closes the valve. 


New features include: 
1. VALVE CAGE WITH BOTTOM PORTION CLOSED TO MINIMIZE bolts up to 19/32 in. wide, in ten dif- 


ferent sizes. Small head enables use 
AGITATION OF SEDIMENT ON FLOOR OF TANK. ts Senecensibie aveos— The JES. Co., 


2. VACUUM BREAKER INCORPORATED IN PALLET FOR EASE OF 111-49 Lefferts Blvd., South Ozone 
OPENING. Park 20, L. I., N. Y. 


For more information circle 375 on inquiry card. 


3. OPERATING LEVER LINKAGE ARRANGED FOR POSITIVE MANUAL 
SHUT-OFF. 


Cable-fastening Tool 
4. VALVE SEAT FACED WITH STAINLESS STEEL TO RESIST CORROSION. 


; New one-hand automatic stapler en- 
Standard construction is steel body with bronze valve disc. ables “Romex” and non-metallic cable 
May be mounted on standard A.P.I. or VAREC Fig. No. 308 to be speedily fastened (also copper 
Series Tank Shell Nozzles. Available with Series 15 or Series 30 Sent. 
Flanges. Available sizes: 4” x 6", 6” x 8", 8" x 10", 10° x12” ' 
and 12” x 14". 


” 


VAPOR RECOVERY SYSTEMS CO. 
2820 No. Alameda St., Compton, Calif. ; © ian. 


Cable Address: tube lines). Gun shoots a heavy staple 


. with every squeeze of trigger; not only 
VAREC COMPTON, Calif. (U.S.A.) All Codes eaehd tunkevlaie bat carves on & safety 
measure for fingers and tempers.— 
The Heller Company, 2153N Superior 
Ave., Cleveland 14, Ohio. 


For more information circle 376 on inquiry card. 
For more information circle 101 on inquiry card. 
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Books... 


SYMPOSIUM ON 
FLUORESCENT 
X-RAY SPECTROGRAPHIC 
ANALYSIS 


American Society for Testing Mate. | 
rials, 1916 Race St., Phila. 3, Pa., 
1954. Paper, 72 pages, $1.75. 

Six chapters present basic theory 
and fundamentals of fluorescent x-ray 
spectrographic analysis, use of multi- 
channel recording, examination of 
metallic materials, analysis of miner- 
als, analysis of stainless steel, and cor- 
relation between intensity and chemi- 
cal composition. 


MAGNETIC AMPLIFIERS 
Herbert F. Storm 


John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. Cloth, 546 
pages, $13.50. 

Twenty nine chapters, college level, 
cover basic subjects of magnetics, 
magnetic amplifier theory, components, 
applications, and saturating reactors. 
Includes static characteristics, tran- 
sient response, feedback, Amplistats, 
cores, etc. 


FASTENING ELEMENTS IN 
PRECISION 
MANUFACTURING 


(Verbindungselemente der 
Feinwerktechnik ) 


Hermann Poeschl 
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Springer-Verlag, Berlin W. 35, Ger- 
many, 1954. Paper, 108 pages, 13.50 
DM. 

The various devices and methods 
used for joining parts are illustrated 
(741 figures) and described. 


PROCESSING AND SHAPING 
FOR CORRECT USE OF THE 
MATERIAL IN PRECISION 
DEVICES 


(Fertigungs-und 
stoffgerechtes Gestalten in der 
Feinwerktechnik ) 
Karl-Heinz Sieker 
Springer-Verlag, Berlin W. 25, Ger- 
many, 1954. Paper, 166 pages 21.00 

DM. 
Construction and methods are well 
illustrated with examples. 


A PRACTICAL MANUAL OF 
MEDICAL AND BIOLOGICAL 
STAINING TECHNIQUE 


Edward Gurr 


ie a ae ee eS aa Ss 
ERROR SPREAD IN MINUTES 


SYNCHRO PROGRESS 


Interscience Publishers, Ine., 250 
Fifth Ave., New York 1, N. Y., 1953. 
Cloth, 320 pages, $4.00. 

Six sections, undergraduate level, 
cover fixation, normal and pathologi- 
cal animal histology, botanical meth- 


ods, cytological methods, fluorescence cuceee a ene pp 
ee ee ce pre CISION PRODUCTS CO. Inc. 
CLIFTON HEIGHTS a PENNSYLVANIA 


Circle 102 c 





The Mellroy 


Fluistors simulate pipelines in the McIlroy Network Analyzer, 
a versatile device for rapid design of networks, expansion 
of flow systems, and modification of complex systems. 


cILROY FLUID NETWORK ANALYZER is an 

analog computer designed for studying the pres- 

sure and flow rate of fluid flowing in networks of 
pipes or ducts. The analyzer has been used for studies of 
municipal and industrial water systems, natural and man- 
ufactured gas systems, airways in coal mines, steam dis- 
tribution systems, and oil pipeline networks. It was in- 
vented by Dr. Malcolm S. Mcllroy, Professor of Electrical 
Engineering at Cornell University, and is manufactured 
and sold by The Standard Electric Time Company. 

In many fluid systems the relation between pressure 
drop along a pipeline and the rate of fluid flow through it 
may be expressed by the general equation: 

P, — Pz = Ak,Q* (1) 
for a fluid of constant density, or 

P,? — P2? = Ak,Q" (2) 
for a fluid of variable density, such as high-pressure gas. 
(P; and P» are input and output pressures respectively of 
the fluid flowing in the pipeline; Q is the flow rate; ky is 
a constant whose value depends upon the length, diameter, 
and condition of the pipeline; A is a factor to adjust for 
the system of units used; and n has values ranging from 
1.7 to 2 in various flow formulas.) 


Fluistors 


In the electrical analogy, pressure drop or the differ- 
ence in squares of pressure are represented by voltage, 
fluid flow is represented by direct current (in amperes) , 
and pipelines are represented by nonlinear resistors called 
Fluistors. The Fluistor is a resistive device whose current- 
voltage characteristic is given by the equation: 

V — ks (3) 


in which V is the voltage drop across the resistor, k is 
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Fluid Network 


ROBERT C. MOORE 


Standard Electric Time Co. 


the coefficient of the resistor, and I is the current through 
the resistor in amperes. A comparison of equations (1), 
(2) and (3) reveals an automatic electrical analogy that 
can be used throughout the normal range of values of n. 

An acceptable resemblance between a 1.85-power curve 
and a square-law curve may be achieved if the two curves 
intersect at the expected average value of pressure drop 
per pipe, or at the average difference in pressures squared 
per pipe. The calculation of each Fluistor coefficient in- 
volves the average value assumed. Increased accuracy may 
be obtained by modifying the Fluistor coefficient of pipes 
whose pressure drop is greatly different than the expected 
average value. 

Each analyzer is equipped with a stock of Fluistors 
with individual coefficients from 0.058 to 240, in incre- 
ments of approximately 5 percent. As these resistors may 
be used in series and parallel combinations as well as 
individually, a large range of pipe diameters and lengths 
may be represented. 


Sources and Loads 


Fluid systems contain sources and loads, in addition 
to pipelines. Sources such as pumping stations are repre- 
sented on the analyzer by rheostats adjusted to proper 
voltage (input pressure) and fed by direct current from 
either a motor-generator set or a rectifier. Loads are 
represented by electronic circuits which control the de- 
sired constant currents (fluid outputs) leaving the pipe- 
line network, regardless of the voltages (pressures) avail- 
able. 

Fig. 1 shows the analyzer of the Laclede Gas Company, 
St. Louis, Mo. 








Fig. 2 (and the front cover) shows the Mcllroy an- 
alyzer owned and operated by the Public Service Electric 
and Gas Co. of Newark, N. J. The panels from left to 
right include 2 load panels containing 180 electronic load 
units, a source panel with 20 source circuits and 12 
auxiliary rheostats, a control panel, a patch panel, and 4 
network panels with a total capacity of 568 Fluistor 
sockets. The rolling cart contains master meters and 
other test equipment. 


System Mapping 


The first step in most analyses is to prepare a map of 
the system showing locations of pipelines, sources, loads, 
and other pertinent features. Pipeline constants are com- 
puted according to the appropriate equation, and known 
data are compiled about sources and loads. 

Conversion factors are selected to relate fluid quantities 
to analogous electric quantities. By simple computations, 
flow rates at various loads are converted to amperes, 
source pressures are converted to volts, and pipeline con- 
stants are converted to Fluistor coefficients. Values of 
these quantities are recorded on a schematic diagram used 
to connect and adjust the analyzer. Fluistors are inserted 
on the network panel, and sources and loads are con- 
nected to network intersection points on the patch panels. 

Fluistors are inserted on the rear of the network panel. 
Fluistors of all coefficients glow with equal brightness 





Fig. 3. Fluistors inserted on rear of network section. Adapter is 
for parallel combinations. 














at equal voltages. The pipes with higher pressure drops 
will be represented by the brighter fluistors or by series 
combinations of fluistors. A visual inspection will often 
reveal the points of highest pressure drop in the system 
before any actual measurements are made. Mirrors have 
been used to allow observation of the Fluistors from the 
front of the analyzer. The larger units are generally oper- 
ated by two men, allowing one to observe Fluistor glow 
directly whenever it is desirable. 

After generator voltage, load currents, and source volt- 
ages are adjusted to meet known conditions, the analysis 
of the system is begun. 


System Analysis 


By inserting the master ammeter in series with each 
Fluistor the flow rate of fluid in the analogous pipeline 
may be read directly from a demountable scale on the 
ammeter face. Pressure drop may likewise be read direct- 
ly by connecting the master voltmeter, equipped with 
demountable scale, across any desired portion of the pipe- 
line network. When source pressures and load flows are 
known, the analyzer is used to determine the flow rate of 
each source, and the pressure at which each load is 
delivered. As direct current is used, the direction of each 
pipeline flow is determined by the polarity of ammeter 
and voltmeter readings. Some Mcllroy analyzers are 
equipped with map panels on which pressures may be 
measured through an overlay drawing of the system. 

In many studies various combinations of physical lay- 
outs and operating conditions are analyzed. After the 
basic system is set up on the analyzer the results of 
modifications are obtained rapidly. The analysis is a 
direct analogy process. 

The analyzer has been used for designing, operating, 
and reinforcing pipeline networks. Required changes in 
the existing portions of expanding systems oftentimes 
must be determined, in addition to the design of facilities 
in new outlying areas. The necessity for economic opera- 
tion and high quality service to system users justifies the 
increasing use of the McIlroy Fluid Network Analyzer. 
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Fig. 9-1. Principle of Tinkertoy module construction. 


ROJECT TINKERTOY (Fig. 9-1) is the code name 
P of a new system for manufacturing electronic circuits. 

It was conceived and developed by the National 
Bureau of Standards and sponsored by the U. S. Navy 
Bureau of Aeronautics. 

The unique basic component of Project Tinkertoy is 
the ceramic wafer. It provides the base onto which the 
major portion of the circuitry is printed. This silver- 
paint-base circuit is affixed by heat, which is a principal 
reason for the use of ceramics. The wafer rigidly sup- 
ports, and has attached to it, electronic elements such as 
resistors, capacitors, sockets, and tubes. 

Tiers of up to six such wafers, each printed and elec- 
tronically equipped, are assembled together into rigid 
module structures by 12 vertical riser wires (3 per edge) 
which provide structural strength and connect the cir- 
cuitry of adjacent wafers. These module assemblies con- 
stitute the intrinsic core of the Tinkertoy concept. 

The Project Tinkertoy system of manufacture is ap- 
plicable to hand or machine methods, and is particularly 
adaptable to automatic machine production. 


Objectives of Survey 


Electronic equipment manufactured thus far by Tinker- 
toy methods has been processed largely on a pilot plant 
and model shop basis. The objectives of this survey are 
(1) to determine the cost of manufacturing a specific 
item of electronic equipment by Tinkertoy hand and 
Tinkertoy machine processes, and (2) to compare these 
costs with the cost of manufacturing a similar item by 
conventional methods and practices. 

The cost figures for machine processing were neces- 
sarily based largely on estimates for net machine yields, 


and are subject to revision as operating experience is 
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The Automatic Factory— 


Project Tinkertoy illustrates revolutionary manufac- 
turing techniques associated with complete redesign 
of product for automation. This detailed report on 
cost comparisons of conventional vs. Tinkertoy hand 
and Tinkertoy machine techniques shows all the fac- 
tors that enter into the cost-determination analysis. 


gained. The cost figures for hand processing are based 
to a large extent on time studies of operations. They are, 
therefore, less subject to revision. 

The objectives outlined have been accomplished by 
(1) analyzing the Project Tinkertoy hand and machine 
processes to determine process flow, and delineating the 
individual steps, (2) developing costs for hand and ma- 
chine processes, individual hand and machine manufac- 
tured modules, and the complete item manufactured by the 
Project Tinkertoy hand and machine processes, and (3) 
obtaining costs for the selected item as manufactured by 
conventional methods. 


Project Tinkertoy Process Flow 


The process steps for the Tinkertoy hand and machine 
processes are substantially the same, though certain steps 
are used in one and not in the other. Fig. 9-2 illustrates 
the sequence and relationship of these process steps. 

Process operations are enclosed in solid lines. Dotted- 
line enclosures indicate parts flow. 

Process designations are indicated in the boxes adjacent 
to the process descriptions and are explained in the 
“Legend” portion of the chart. The omission of a process 
designation for either a hand or a machine operation 
indicates the particular step is not performed in the hand 
or the machine process, as the case may be. 


Selection of Item 


The item selected for the cost comparison was a con- 
ventional 9-stage Intermediate-Frequency Amplifier. This 
unit is similar to interchangeable sub-assemblies which 
are incorporated into a variety of complete electronic 
assemblies. It will be referred to as an IF Amplifier 
throughout the report. 

The component modules of the IF Amplifier have been 
produced by Tinkertoy processes only in a four-wafer 
design, and only by hand. These particular four-wafer 
layouts were not adaptable to machine assembly. Five- 
wafer modules, adaptabie to machine assembly, were 
therefore laid out for costing purposes. They were care- 
fully checked for electrical correctness. Although these 
module layouts have not been built, similar modules have 
been built and tested. It is considered, therefore, that no 
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significant error will result from using these module lay- 
outs for cost-comparison purposes. 


Establishment of Costing Basis 
The sales price of an object is normally composed of 
the following major cost elements: 
1. Profit 
2. Sales and Administrative Expense 
3. Manufacturing Costs 
a. Materials 
b. Direct Labor 
c. Manufacturing Overhead 
(1) Indirect Labor 
(2) Machine, Equipment, and Tool Expenses 
(3) Occupancy Expense 
(4) Miscellaneous Expenses 
It was decided to use the Manufacturing Cost element 
of the sales price as the basis for comparing costs for 
Project Tinkertoy because (1) manufacturing cost is the 
element of cost on which the other cost elements are 
based and (2) manufacturing cost figures can be com- 
pared readily with similar cost figures throughout indus- 
try, and can be adjusted for any specific set of operating 
conditions. 


Standard Costing Rates 


In determining the direct labor and manufacturing 
overhead costs, the representative rates and ratios shown 
in Table 9 were used. The percentage of overhead ex- 
penses apportioned as fixed costs for use in determining 
breakeven points between hand and machine processes 
are also shown in Table 9. 


Determination of Manufacturing Costs 
The projected Manufacturing Costs for Project Tinker- 
toy, consisting of the major cost elements—Material, 
Direct Labor, and Manufacturing Overhead—were deter- 
mined as follows: 


Materials Costs 

The development of costs for these materials was com- 
plicated by (1) the relatively high cost of certain parts 
such as the ceramic wafers as now produced in small 
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Fig. 9-2. Unit step operations for hand (H) and machine (M) 
operations, 


quantities at the pilot plant, (2) the necessarily small- 
order quantities for some parts, resulting in comparatively 
high prices, and (3) the fact that certain parts, such as 
base strips, have been handmade for this particular IF 


Tabie 9.—Manufacturing-Cost Standard Rates 


Distribution 


Operations 
Percent of 


Rate or Ratio 


Item Machine Hand Fixed Cost 
1. WAGE RATES 
a. Highly skilled $2.40 2.40 es 
b. Skilled 2.00 2.00 a 
ce. Semi-skilled 1.60 1.60 — 
d. Unskilled 1.20 1.20 
2. FACTORY OVERHEAD 
a. Indirect Labor 
(% of direct labor cost) 30% 30% 30% 
b. Machine, equipment, 
tool cost 
1. Annual Depreciation 10% 10% 100% 
2. Interest charged on 
capital required 4% 4% 100% 
3. Annual taxes and 
insurance 1% 1% 100% 


4. Maintenance (% of 
equipment cost) Avg. 20% 
5. Utilities 
a. Electricity .02/KW Hr. .02/KW Hr. —— 


5-15% 25% 


c. Occupancy expense 
1. Ratio of Total Space 


to process space 6/1 5/1 
2. Annual Rental 

sq. ft. $1.00 $ .80 100% 
3. Annual Heat/ sq. ft. .10 10 75% 
4. Annual Light/ sq. ft. .30 30 10% 
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Amplifier, making it necessary to determine costs for 
such parts when manufactured in quantities. 

All parts used in the Tinkertoy IF Amplifier are con- 
sidered to be purchased parts, and the prices for these 
parts and materials were $35.85 for the materials used in 
the conventional assembly, $20.56 for the materials used 
in the Tinkertoy Hand assembly, and $20.56 for the 
Tinkertoy Machine assembly. 


Direct Labor Costs—Tinkertoy Machine Process 

To determine direct labor requirements for Tinkertoy 
machine processiig, it was first necessary to determine 
machine and equipment requirements. All of the Tinker- 
toy components manufactured to date by the machine 
process have been produced at a pilot plant established 
by the National Bureau of Standards, and now being 
operated by a commercial contractor. 

Observations of the equipment during the survey indi- 
cated that the amount of machine delay, particularly from 
malfunctioning, was considerably higher than might be 
expected with comparable equipment in a more advanced 
state of development. Some improvements have been 
developed, however, which have not yet been incorporated 
in the present equipment. It was decided that equipment 
and direct labor requirements based entirely on the cur- 
rent operations of the pilot plant would not provide a 
representative picture of the Project Tinkertoy machine 
process. Consequently, net machine production (or yield), 
and equipment requirements were based on following 
assumptions: 


Assumptions for Projecting Equipment Yields. The 
projected machine process yields used in determining 
direct labor costs are based on (1) use of new equipment 
substantially like the present, operated at substantially 
the present cyclic rates, and incorporating improvements 
which have been developed during operations to date, (2) 
machine delay time reflecting the present stage of develop- 
ment of the equipment and general industrial practices 
and conditions with respect to time required for machine 
set-up, malfunctioning, maintenance, and operator’s per- 


sonal time, and (3) reasonable estimates of processed 
wafers or modules rendered unusable and therefore re- 
jected due to equipment malfunctioning. 

The projected yields are generally higher than current 
experience would indicate, but are considered to be reason- 
able expectations based on the foregoing assumptions. 


Equipment Requirements. The equipment requirements 
used in determining direct labor costs were based on (1) 
equipment yields based on the previous assumptions, (2) 
the machine capacities necessary to process the required 
proportions of the various wafer components, (3) the 
necessity for a fairly balanced production line in order 
to reduce economic loss from unused machine capacity, 
and (4) operation of the facility on a 2-8-5, or two-shift, 
8-hour-shift, and five-day-week basis. 


Production Line Balance and Facility Cost. The ma- 
chine process yields developed from the foregoing are 
shown in Table 10, together with the basic cyclic rates, 
machine delay times, and percentages of rejects on which 
these data are based. 

After developing the equipment yields, the production 
line was balanced by adding to the present pilot-plant 
operation the machines necessary to reduce to a minimum 
the total unused machine capacity consistent with a 
reasonable capital-investment requirement. This resulted 
in a facility equipped to produce 405 five-wafer modules 
per hour, with an unused machine capacity equal to ap- 
proximately 17 percent of the total investment. The num- 
ber of pieces of equipment required for this facility are 
shown in column 9 of Table 10. 

The replacement cost of the equipment required for 
this 405 module-per-hour facility is shown in column 11. 
These costs were established by evaluation of purchase 
records and estimates of those familiar with the equipment. 


Determining Direct Labor Costs. After establishing the 
equipment requirements, estimates were prepared of the. 
number and skills of the operators needed, based on 
general industrial practice with similar equipments. These 
operator requirements are shown in columns 16 and 17. 


Table 10.—Equipment and Direct-labor Costs for Tinkertoy Machine Process. 





1 2 3 4 5 6 7 


Basic Net 
Oper- Equi pment cyclic Machine 5 | machine Factor 
tion Description rate delay Rejects yield for IF 
Ho. pes/hr hre/S bre pes/br Amplifier 


Mi-l Botch Painter 1,714 2.5 10% 1,060 4.9 
Notch Paint Firing --@PERATION PERFORMED IN CAP.BODY PATTERN OVEN(See Mo-3) ** 


Pattern Printer 750 , 5 &.ge5 
Pattern Firing Furnace 2,143 m 4.745 
Pattern Tester 3,000 ° 4.7 








Resistor Tape Applicator 1,500 
Resistor Prot.Tape Applicaterl ,500 
Resistor Curing Oven 1,200 
Resistor Wefer Notch Tinner 579 
Reeistor Aesembly Teeter 632 





Cap.Wafer Pattern Tinner 
Cap.Body Pattern Printer 
Cap.Body Pattern Oven 
C&p.Body Pattern Tester 
Cap.Body Pattern Tinner 
Cap.Aseembler 

Cap.dotch Tinner 
Cap.Assembly Tester 


vSuxy' Su | v8-¥y 
re ree vuw 
“sas NNN ND PD 





MIS-1 Tube Socket Pattern Tinning--OPERATION PERFORMED IN CAP.WAFER PAT. TINNER (SeeoMC-1) 


MIS -2 
MTS-2 Tube Socket Assembler < bd 
MTS-3 Tube Socket Notch Tinner ° 1% 





MM-1 Module Aseembler é 10% 
MM-2 Module Riser Wire J St 
M4-3 Module Teeter x 54 


* 8S - Highly Skilled 
S ~- Skilled 
SS - Semi-skilled 
U ~- Unekilied 
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8 9 10 il 12 13 14 15 16 17 
IF Machines Machine Output Unused Capacity Operator 
Modules required lacement cost/items fequired; 4% Mech} Requirements 
per br. 405mod/hr.j per Mach. Total] per per br (434) Cost rr & ite 
(6-7) (11x14)"*skilis! rate 





$13,500 $27,000 2,120 1,985 6.4% $1,722 2-S,2U $6.h0 
~OPERATION PERFORMED IN CAP.BODY PATTERN OVEN (SEE MC-3)--- ## 


26,500 26,500 khs5 3,612 ‘1-S,1-8S -k.80 
9,000 1,339 
2,1% 


“INO 


. 


~ 





EY obs 
eee | 38 
agees | 88 





SSFRERBF 


LB ond 


SSSS388F 1 8 
cagaas.. 


ee 


NNW Fe ww 
& Land md 
VANNUwOon 


see ees 





365 22.0% 21,277 
365 10.6% 606 





157,500 420 365 13.1% 20,625 
65 4.% 


384 3 2,435 
365 44.2% 7,070 


$124,049 
























Table 11.—Equipment Costs for Tinkertoy Hand 





























Process. 
Standard Output No.Oper- WNo.Work Equipmen: 
Oper - Des.Hre. in ators to Sta- Cost for 
ation Operation Per Oper- Pieces make 400 tions Work 
lo. Description ation Per Hr. Mod./Br. Req. Stations 
Wi-1 Wafer Notch Painting -00880 11s 17.248 17 $ 894.30 
HW-2 Wafer Hotch Paint Firing -000kK4 2,273 8624 (1) 224.40 
BM-3 Wafer Pattern Printing (1 side) .00091 1,099 -5460 1 9,902.20 
HW-3 Wafer Pattern Printing (2 sides) .0015% 543 2.2080 2 -- 
HW-4 Wafer Pattern Firing .000K4 2,273 8624 (1)_ _ 4,730.00 
HC-1 Cap.Wafer Pattern Tinning -00030 157 %&.5936 5 937.75 
HC-2 Cap.Body Pattern Printing -00196 510 2.6656 3 7,422.80 
HC-2a Make Cap. Leads -00055 1,620 7480 1 100.10 
HC-3 Cap.Body Pattern Firing 00044 2,273 -5808 (1) 3,190.00 
HC-4 Cap.Body Pattern Testing .00176 568 2.3936 3 1,620.30 
HC-5 Cap.Body Pattern Tinning -00396 253 4-5. 3050 5 937.75 
HC-6 Cap.Body To Wafer Assembly 01320 76 2.1120 2 1,008.70 
HC-6 Cap.Body To Wafer Assembly -00715 140 =. 2.2880 2 -- 
HC-6 Cap.Body To Wafer Asseably 00473 211 = 1.32k0 2 -- 
HC-6a Assemble Cap. Leads (1 aide) .00781 128 -12kh 3 474.93 
HC-6a Assemble cap. leads | (© sides) .O1405 71 6.1506 7 -- 
EC-6> Sub-Assemble Cap. Bodies -0097% 103 1.9480 2 378.40 
HC-6c Apply Prot. Coating (1 side) .00847 118 2.7104 3 334.40 
HC-6c Apply Prot. Coating (2 sides) .0169% 59 6.7760 7 -- 
HC-7 Cap.Wafer Notch Solder Filling -00880 usb 6.3360 6 315.49 
HC-8 Cap.Wafer Assembly Inspections -00286 350 3.8896 4 2,160.40 
-1 Ree, Tape Application (1 side) .004%32 232 )=— 1. 9008 2 135.30 
MB-1 Res. Tape Application (2 sides) .00620 161 1.2400 1 -- 
HR-la Dry Res. Tape 00044 2,273 2816 (1) 1,540.00 
HR-lb Inspect .00550 182 = 3.3000 4 596.20 
ER-2 Prot.Tape Application (1 side( .00488 = 1.3664 2 246.40 
HR-© Prot.Tape Application (2 sides) .00753 12 2.5056 2 -- 
ER-3 Dry Prot. Tape 00044 2,273 2816 (1) 1,540.00 
HR-4 Res.Wafer Notch Solder Filling 00792 126 64.7520 5 937.75 
ER-5 Res. Testing -00550 182 3.3000 4 477.40 
HTS-1 Tube Socket Pattern Tinning 700589 167 2.120% 2 375-10 
RTS-2 T.S. Parts to Wafer Assembly 01276 79 4.5936 5 1,353.00 
HTS-3 T.S.Wafer Notch Solder Filling -01716 58 6.1776 6 1,395.90 
HTS-4 T.S. Inspection .0052h 191 1.8864 2 358.05 
HM-1 Module Assembly +04235 2h 16.9400 17 17,576.90 
HM-la Inspect & Resolder -O17T49 57 6.9960 T 373.42 
HM-1lb Straighten Wire Ende .00880 114 = 3.5200 “ 200.20 
WM-2 Riser wire Clipping -01716 58 6.8640 7 508.20 
HM-3 Module Testing +0275 364 1.1000 2 18,123.00 
Special Items -05500 18 2.2000 4 201.65 
Final Assembly - 38500 2.615,4000 16° 1,249.60 
TOTAL 162.0868 167 $81,819.99 


The number of operators, and the wage rates shown on 
the Standard Rate Sheet (Table 9) were used to deter- 
mine the machine-process direct-labor costs used in this 
survey. 


Direct Labor Costs—Tinkertoy Hand Process 


Most of the Tinkertoy components manufactured to 
date by the hand process have been produced in a model 
shop of the National Bureau of Standards. The major 
emphasis has been on development, rather than on pro- 
duction, and consequently the methods and worker pace 
are not equivalent to commercial practice. Direct-labor 
requirements derived solely from current hand operations 
would not provide a sound basis for cost comparisons 
with conventional commercial manufacture. Therefore, 
it was decided to time-study the individual manual process 
steps and to establish production rates per worker, based 
on general industrial conditions and practices. 

The production rates per worker for the various hand 
process steps thus developed (Table 11) are considered 
to be applicable to the average industrial plant. 

In order to provide a direct comparison with the pro- 
jected Tinkertoy machine-processing operations, an 
equivalent Tinkertoy hand-processing facility was pro- 
jected with a capacity of 400 modules per hour. The 
equipment costs for this facility are shown in Table 11. 


Manufacturing Overhead Costs 


The manufacturing overhead costs were determined 
as follows: 

Indirect Labor includes plant supervision, clerical, ship- 
ping and receiving, quality control, material handling, 
janitor and watchman service, etc. The indirect labor 
expense was developed by estimating the wages and sal- 
aries of the personnel required to service commercial 
facilities similar to those projected for Tinkertoy hand 
and Tinkertoy machine processing. This expense, com- 
pared to the estimated total expense for direct labor, 
provided the 30 percent ratio shown on the Standard 





Table 12.—Work Sheet for Calculating Machine 
and Tool Costs for Tinkertoy Machine 


























Process. 
Annual Equipment Costs Based on___ Shifts and__—iErs. Operations 
1. Depreciation Total Fixed Variable 
Replacement Cost of Item xx xx x 
Annual Depreciation Rate lop x xx x 
Annual Depreciation El _100% = © 
2. Interest charge for Capital required 
Replacement.Cost__—s— x Rate 4% en _100% xx 
3. Taxes & Insurance xx xx xx 
Replacement Cost a _100% x 
4. Maintenance es 2 5 
5. Utilities Bi Ere. _— x Rate 02 pens x _100% 
6. Miscellaneous aor? ae pe 
—= — —s 
TOTAL COSTS eee en Loo 
xx xx xx 


Rate Sheet (Table 9) and used in distributing indirect 
labor costs to the various process steps for both hand and 
machine manufacture. 


Machine, Equipment and Tool Expense covers deprecia- 
tion, interest charges for capital requirements, taxes and 
insurance, power consumption, maintenance labor, mate- 
rials, and overhead for all machines, equipment, and tools 
used. 

This expense was developed by using standard rates, 
as shown on the Standard Rate Sheet (Table 9) for 
depreciation, interest, and taxes and insurance, and apply- 
ing them to the estimated replacement costs of equipment 
required. To this was added the estimated maintenance 
and power expenses for the equipment, to obtain the 
total. The work sheet used to develop this expense is 
shown in Table 12. 


Occupancy Expense was determined by estimating the 
space requirements of the facilities needed for the various 
operations, and multiplying the space by the average rates 
for rent, heat, and lights, as shown on the Standard Rate 


Table 13.—Work Sheet for Assembling Manufac- 
turing Cost Data. 




















Processes Mich. No. 
Hand 
Equipment Neo. 
Based on ehifte, hre., hourly prod. and annual prod. 


Annual Cost 


Item Total Fixed Variable 
1. Material xx 
2. Direct Labor «= Hrs. x Rate 2 = 





3. Manufacturing Overhead 
a. Indirect Labor - 3 of Direct : 


b. Machine, Equipment & Rool 





c. Occupancy = 
Proc.Space x Ratio - xx xx x 
Rent 

Light 

Heat 




















Subtotal - a, b, andc. 





ad, Miscellaneous - 10% x Subtotal 2 





Total - a, b, c, and d. 





GRAND TOTALS 
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Table 14.—Comparison of Hand and Machine 
Process-step Costs. 


(Direct Labor and Manufacturing Overhead) 





Break- 
Oper. Operation Unit Annual Unit Annual even 
No.* Description Cost Volume** Cost Volume*#Volume** 





Basic Wafer Preparation 
W-1,2 Wafer Notch Painting & Firing . 7,640 
W-3,4,5 Wafer Pattern Printing, Firing 

Testing 





Resistor Wafer Preperation 





R-1 Resistor Tape Applicator 
R-2 Protective Tape Applicator 
R-3 Tape Curing 

R-& Wafer Notch Solder Filling 
R-5 Inspection 


Capacitor Wafer Preperation 


Wafer Pattern Tinning 

Body Pattern Printing & Firing ° 
Body Pattern Testing xe 
Body Pattern Tinning 

Body to Wafer Assembly : 
Wafer Assem.Notch Solder Filling . 
Inspection 


QV! fo 


Qoaoaaan 


mr 


Socket Wafer Preparation 


Wefer Pattern Tinning 
Parte to Wafer Aseembly 
Notch Solder Filling 





Module Assembly 
Assembiy 
Riser Wire Clipping 
Testing 


* Preceded by "EH" for hand processes, and "M" for machine processes. 
** In thousends 


**#* For C-1 and TS-1 combined 
/ For H-6, 6a, 6d, 6c combined 


Sheet (Table 9). Note that a lower rental rate was used 
for hand-processing space than for machine-processing 
space, based on the general practice of using more-ex- 
pensive space for automatic-equipment installations. 


Miscellaneous Expenses are numerous expenses incurred 


in connection with manufacturing facilities and opera- 
tions, such as supplies, water and gas, employee benefits, 
loss and wastage, etc., for which it is difficult to establish 
general averages. However, it appeared reasonable to use 
a figure of 10 percent of the “Indirect Labor,” “Machine, 
Equipment & Tool Expense,” and “Occupancy Expense,” 
to cover these miscellaneous expenses; this 10-percent 
figure is used throughout this manufacturing cost deter- 
mination. 


Assembling Cost Data 

The Manufacturing Cost Data for each step of the 
Project Tinkertoy machine and hand processes were de- 
veloped as outlined, and the data was assembled on work 
sheets illustrated in Table 13. 

The distribution between fixed and variable expenses 
was made according to the percentages shown in Tables 
9 and 12. 


Process-Step Comparative Costs 


Having developed complete manufacturing cost data, 
based on projected manufacturing facilities with capaci- 
ties of 405 modules per hour for the Tinkertoy machine 
process, and 400 modules an hour for the equivalent hand 
process, a comparison of the manufacturing costs for each 
step in the machine process was prepared. These process- 
step costs per item processed are tabulated in the third 
and fourth column of figures in Table 14. The first and 
second columns are hand process steps. The lower of the 
two costs is underlined to facilitate comparison of machine 
and hand process-step costs. 

For each machine process step, a chart was prepared 
depicting the variation between the manufacturing cost 
characteristics for the machine step and the comparable 


Page 434—Jnstruments & Automation—Vol. 28 


Table 15.—Comparative Costs (Hand and Ma- 
chine) for the 10 Modules of the IF 
Assembly. 


Manufacturing 
Overhead Totals 
Machine Hand Machine 


Direct Labor 
Module Hand Machines Hand 





M-1 46514 = .1483 .16823 .1392 -63337 .2875 

M-2 .50031 .2209 -19535 .27464 .69566 49544 
M-3 -51031 .2209 -19815 .27%64 -70846 49554 
M-4 -62458 .23886 .22821 .29286 -85279 .53172 
M-5 55956 .23977 -22746 .29850 -78702 .53827 
M-6 -51961 .21342 .18702 .26786 .70663 .48128 
M-7 .52111 .2209 -19435 .27464 -71546 = 49554 
M-8 .63576 .28313 -23481 .30701 .87057 .59014 
.24730 .27139 .88198 .52257 
.16065 .23558 -56437 .41750 


M-9 -63468 .25118 
M-10 -40372 .18195 





5.375 2.219 2.042 2.636 7.416 4.856 


hand process step(s). These cost-volume charts used the 
fixed cost overhead expense ratios referred to in Table 9. 

Wherever the cost characteristics for a machine process 
step and its equivalent hand process step(s) converged 
and, therefore, would intersect, a break-even volume was 
thereby determinable at which the manufacturing costs 
for both processes are identical. These break-even volumes 
were determined by algebraic calculation, checked for 
correlation with the appropriate charts, and tabulated in 
Table 14. 


Amplifier Comparative Costs 


The manufacturing costs of the complete IF Amplifier 
were determined for both Tinkertoy hand and machine 
operations, based on the processing and materials costs 
shown, and on the final assembly costs. 

Manufacturing costs for the conventional IF Amplifier 
were obtained from a Navy contractor who had produced 
a considerable quantity of the item. These costs, together 
with similar costs for Project Tinkertoy hand and machine 
processing, are tabulated in Table 16. 


Conclusions 


The significant conclusions of this survey are as 
follows: 


Substantial reductions in electronic manufacturing costs 
appear to be possible through use of either Project Tinker- 
toy machine or hand processes, as compared with conven- 
tional manufacturing methods. Based on the survey pro- 
jections, the manufacturing cost reductions amount to 
44 percent for the Tinkertoy machine process, and 38.5 
percent for the Tinkertoy hand process. 

Manufacturing costs are lower for the Project Tinker- 
toy machine-processing operations than for the hand 
processes in 13 of the 20 process steps delineated in 
Table 14 and indicate 8.9-percent lower manufacturing 
cost for a complete IF Amplifier manufactured by Tinker- 
toy machine processes as compared to Tinkertoy hand 
processes. 

Substitution of lower-cost hand process steps, where 
appropriate, would result in a lower total manufacturing 
cost for the IF Amplifier than the present projected ma- 
chine-process total cost. 

The $665,000 investment required for the projected 
405-module-per-hour machine-process facility is aproxi- 
mately 8 times the $82,000 investment for the 400-module- 
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Table 16.—Comparative Costs of Complete 








Amplifier 
Direct Mfg. 
Method Materials Labor O.H. Totals 
Conventional $35.85 $5.60 $5.44 $46.89 
Tinkertoy Hand 20.56 5.99 2.27 28.82 
Tinkertoy Machine 20.56 2.83 2.86 26.25 


per-hour hand-process facility, but the difference in in- 
vestment would be repaid from manufacturing cost sav- 
ings within less than one year and five months of opera- 
tions at full capacity. 

The Tinkertoy machine process uses fewer labor hours 
per unit produced than does the hand process, but re- 
quires a larger proportion of higher-skilled personnel. 

Little, if any, manufacturing-cost reduction would re- 
sult solely from an increase in size of the projected 
Tinkertoy hand or machine process facilities. (Some re- 
duction in material costs might be expected from larger 
purchase order quantities. ) 

Significant reductions may be achieved in the present 
Tinkertoy hand-process costs through methods improve- 
ments in several of the process steps. 

Significant reductions in the present Tinkertoy ma- 
chine-process costs would result from (1) increases in 
equipment cyclic rates, (2) reductions in machine delay 
time, (3) reductions in percentages of rejects, (4) reduc- 
tions in equipment costs, (5) reductions in numbers and 
skills of operators, or (6) reductions in equipment main- 
tenance costs. 


Appendix of General Terms 


Automation: The application of automatic devices to 
manufacturing processes. It includes control techniques, 
material handling, and automatic assembly operations. 
Differentiation is often made between process automa- 
tion, dealing with temperature, pressure, flow, density, 
etc., and discrete-unit automation dealing with time 
position and dimensions. 

Automaticity: Same as automation. 


Closed vs. Open Loops: A closed-loop control system is 
one which compares output with a predetermined stand- 
ard and adjusts equipment to correct the deviations. 
Open-loop control systems do not use the output of the 
system to control the input to the system. 

Cybernetics: An attempt to develop a theory on controls 
and communications common in humans and machines 
by comparing the functions of both. 

Discrete Units: Separate, identifiable items of production 
as opposed to homogeneous free-flowing materials 
which are found in processing industries. 

Feedback: The transmitting of the output signal back to 
the controller in a closed-loop system. 


Integrated Handling: A system which not only transports 
parts between operations but also loads and unloads 
the machines. 

Modularization: Designing products around basic stand- 
ardized components. The manner in which these are 
combined will determine the finished product. 

Printed Circuit: A method by which completely wired 
circuits are eliminated through depositing conductive 
material on ceramic or plastic insulation. This can be 
accomplished by die stamping, photoengraving, or silk 
screening. 

System Engineering: The engineering of control systems 
by the examination of production variables to relate 
their behavior to the controls. 





Control Terms 


Computers: An electrical or mechanical calculator which 
can absorb, remember, and correlate information. 
Mass Spectrometer: A device which analyzes and deter- 
mines the exact chemical composition of materials. 
Synchro: An abbreviation of “self-synchronizing,” used 
to describe electrically connected machines, one of 
which (the “master”) performs operations which are 
duplicated by the other (“captive”). 

Servomechanism: A feedback control system with either 
an electrical, pneumatic, mechanical, or hydraulic error 
signal and servomotor (final control element). 

Tape Control: A control device which regulates a machine 
by either punched or sensitized magnetic tape. 


Machinery Terms 


Automatic Machine: A machine performing one or a se- 
quence of jobs without alteration. 

Automatic Indexing Machine: A machine where the cut- 
ting tools index to perform various operations. 

Automatic Transfer Line: A joined group of multi-head, 
automatic machines. Manufacturers sometimes refer to 
the “line” as a transfer machine since it must be con- 
structed as a unit. 

Automatically Controlled Machine: A machine governed 
by a mechanism (usually servo) which assures a per- 
formance equal to predetermined standards. 

Multi-head Machine: A machine which has more than one 
cutting tool or head operating simultaneously or in 
sequence. 

Self-indexing Tools: A head with two or more cutting 
tools which will index automatically before (predeter- 
mined) or after a tool wears or breaks. 

Transfer Machine: A multi-head automatic machine per- 
forming a sequence of operations on products which 
index forward from one station to the next. 
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THE AUTOMATIC FACTORY— 


A Critical Examination 
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recent years has been phenomenal. Industry after 
industry is discovering new uses for infrared radia- 
tion. For example, infrared has eliminated the need for 
many destructive analyses in the chemical industries; it 
has become an invaluable aid to law enforcement agencies 
for analysis of drugs, poisons, plastics, waxes, petroleum 
products, and organic substances in general; medical 
institutions and biological laboratories use infrared in 
research—for example, infrared was instrumental in the 
structure determination and synthesis of penicillin. 
Production of total radiation pyrometers and infrared 
spectrometers has increased enormously in recent years. 
According to Professor Bryce Crawford’, as of July, 1953, 
American manufacturers had produced over 1300 infrared 
spectrometers, and all within the last ten years. Infrared 
will have a marked influence on the automation of indus- 
trial processes because infrared analysis can accurately 
distinguish minute difference between substances. 


( roca of infrared techniques in industry in 


The Theoretical Blackbody 


Advances in infrared technique re- 
quire exacting standards of radiation; 
the need for a commercially available 
“perfect blackbody radiator” is be- 


a radiator is important for compari- 
son purposes because all laws govern- 
ing thermal-emission sources are 
based on the temperature and spectral 
characteristics of the blackbody radia- 
tor. 

A blackbody is a body that absorbs 
all the radiant energy incident upon 
it. As the radiant energy emitted by a 
blackbody is a function of tempera- 
ture, the blackbody serves as a pri- 
mary radiation standard and as a 
standard of comparison for other 
sources. 

In general, blackbody radiation is 





1. Scientific American, October, 1953. 
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A BLACKBODY 


In radiation pyrometry and infrared spectroscopy, the blackbody 
standard is a basic and versatile test standard. This temperature- 
controlled blackbody standard is based on the Mendenhall wedge. 
Typical applications are presented for calibration of bolometers 
and optical pyrometers, and measurement of total emissivity. 


Fig. |. Practical blackbody radiator. 


independent of the properties of the particular material of 
which it is constructed. Hence, it can be shown? that a 
uniformly-heated cavity radiates a stream of radiation 
which must be the same in all directions. Furthermore, at 
any given temperature the radiation must be the same for 
all uniformly heated cavities. 

As no material behaves like a blackbody, close ap- 
proximations can be constructed in the form of cavities. 
The lower the emissivity of the walls of the cavity, the 
larger the length-to-diameter ratio must be. According to 
the calculations of Buckley*, a cylinder of emissivity of 
0.75 and a length-to-diameter ratio of 3.8 should display 
a blackness of 0.99; Andre Gouffe* calculated that a coni- 
cal cavity of 15 degrees and an emissivity of 0.75 should 
result in an effective emissivity of 0.99. 


2. Richtmeyer and Kennard, Introduction to Modern Physics, 4th 
Ed., page 145 

3. Phil. Mag., Vol. 17, page 576, 1934 

4. Revue D’Optique 24, Nos. 1-3, 1945 
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_ Fig. 2. Blackbody total-radiation unit, showing chopping mirror for modulating 
radiation from blackbody. 
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Fig. 4. 
wedge. 


The primary consideration in constructing a blackbody 
of the cavity type is to provide a means for maintaining 
a precise temperature which is uniformly distributed along 
the walls of the cavity. Factors which weigh heavily in 
the choice of a suitable blackbody include simplicity of 
construction and operation, availability, and cost. 


A Practical Blackbudy 


A practical blackbody (Fig. 1) was constructed and 
designed on the principle of the Mendenhall wedge. This 
blackbody radiator (Fig. 4) consists of a 15-degree coni- 
cal cavity in a cylindrical copper block. The cylinder is 
bored at the opposite end to accept a bead thermistor 
which measures the cavity temperature. In order to reduce 
the heat losses, the end plates are made of transite. 

A heater coil is wound about the threaded core. Insula- 
tion and a reflector minimize heat losses due to construc- 
tion and radiation around the copper cylinder. When the 
radiator is carefully oxidized by heating, the copper core 
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Fig. 3. Setup for measuring sensitivity of a bolometer, 
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Construction of blackbody radiator, showing Mendenhall 


attains a total emissivity on the order of 0.7.° Hence, in 
accordance with the reference 4, the source approximates 
a blackbody radiator. 


Baffles 


No baffles were used. If it is desired to maintain the 
temperature of the aperture close to room temperature, the 
mounted radiator may be followed by a series of four 
separate baffles. The two baffle plates closest to the aper- 
ture would consist of transite; the other two would be 
aluminum sheets. The outermost aluminum sheet is 
painted black to prevent reflection of scattered energy. 


A Typical Modulator 


For modulating the radiation, a semi-circular alu- 
minized mirror driven by a synchronous motor may be 
used (shown in Fig. 2 with complete optical system and 
detector). The mirror is mounted at 45 degrees with both 
surfaces aluminized; thus making it possible to compare 
some unknown source with the black- 
body radiator. 

The temperature of the blackbody 
radiator is continuously controllable 
from a few degrees above ambient to 
350 deg. C. Temperatures as high as 
500 deg. C. are attained with safety. 
These temperatures are controlled 
from a calibrated dial located on the 
panel of a precise electronic tempera- 
ture controller. 


COLLECTING 
(TELESCOPE 





Applications 


An application of major impor- 
tance for the blackbody radiator is in 
the determination of the blackbody 
sensitivity of a thermal detector. A 
laboratory set-up on a prototype 
blackbody is shown in Fig. 3. The 


radiator allows a known amount of 


5. Handbook of Chemistry and Physics 
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Fig. 5. Setup for measuring monochrometer transmission. 


blackbody radiation to fall upon the detector, whose re- 
sponse is observed and recorded. 

The blackbody standard may be used as a reference 
for the analysis of the transmission and absorption char- 
acteristics of substances in the infrared region. When used 
in this manner the characteristics are independent of tem- 
perature because the radiator is relatively temperature 
stable. The radiator has many uses in spectrochemical 
analysis. 

As a comparator, the blackbody radiator may be used 
as a standard for the determination of the temperature 
and spectral distribution of gray bodies and for establish- 
ing secondary standards. 

It is often desired to measure the transmission of an 
infrared monochromator. To do this one must be able to 
measure the energy entering and leaving the monochrom- 
ator under identical conditions. As shown in Fig. 5, this 
may be accomplished if the radiation detector is removed 
from the monochromator and placed at the entrance-slit 
position. The relative aperture of the collecting mirror 
must be such that all the energy emanating from this 
mirror falls within the acceptance angle of the mono- 
chromator. If this condition prevails, and if the signal 
voltages are set equal for each condition, then it can be 
shown that the monochromator transmission 


T = (G,/G,) (Ap/aA,) 


where G, Gain setting on the attenuator when the 
detector is at the entrance slit 

G, = Gain setting on attenuator when detector 
is at the exit slit of the monochromator 

Ay, — Area of the detector 

A. = Area of the entrance slit 

a = Fraction of the total radiant energy falling 
on the entrance slit for a bandwidth A A at the given 
temperature. 


Pyrometer Calibration 


The blackbody is the only body for which the relation 
between the intensity of its radiant energy and the tem- 
perature is known theoretically. Hence, for calibrating 
pyrometers, the blackbody radiator can be an indispensi- 
ble standard. 

Like the blackbody, the pyrometer operates on the 
principles of the blackbody laws. By calibrating the py- 
rometer with a known blackbody, one can determine the 
temperature of any other blackbody by measuring its 
radiant flux for any wavelength interval or for the entire 
spectrum. The only requirement for calibrating the py- 
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Fig. 6. Temperature controller. 


rometer is the setting of the blackbody to a number of 
definite temperatures. 

If the substance whose temperature is to be measured 
is not a blackbody, its radiant energy may be represented 
by equation 

we eo 
where e; = total emissivity and T 
in deg. K. 
For a blackbody this energy 
Ww, = Tyo 
where Ty = radiation temperature in deg. K. 

Then the radiation temperature is less than the true 

temperature by 


true temperature 


Tr/T = (e)!“4 

From this it is possible to determine the relationship 
between T and Tx if e; is known; or, if the temperatures 
are known, the e; can be determined. 

The applications cited are only a few of the problems 
which are of a general nature. Many other applications 
are found in industries which have problems that are pe- 
culiar to the industry itself, such as trace analyses in the 
cosmetic industry: the study of tissues, bacteria and bio- 
logical samples in medicine; quantitative and qualitative 
analyses in the chemical industries; and numerous others. 


Temperature Controller 


The temperature controller (Fig. 6) is a high-gain 
closed-loop system which controls the temperature of the 
reference heat source within a fraction of a degree by 
continuously balancing a highly-sensitive thermally-con- 
trolled resistance bridge. In operation, the calibrated tem- 
perature dial adjusts one of the legs of the three fixed legs 
of the bridge, with the bead thermistor (in the blackbody 
radiator) serving as the fourth leg for balancing the 
bridge. The thermistor has a negative temperature-co- 
efficient of resistance. 

The nichrome heater element of the blackbody radiator 
is in the plate circuit of a thyratron current source which 
is controlled by the bridge. 

The blackbody radiator and temperature controller 
were tested for performance. Approximately one half 
hour was required to raise the temperature of the black- 
body radiator from ambient to 300 deg. C. Periodic tem- 
perature checks were made at a variety of temperatures 
using a Leeds & Northrup thermocouple bridge; at no 
time after the temperature stabilized did the temperature 
vary more than 0.2 degree; usually the temperature was 
within 0.1 deg. C. Line-voltage variations from 100 to 125 
volts did not affect temperature, 
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AUTOMATION STOCKS 


Financial investment advisers are asking their 
clients to consider one of the nation’s fastest- 
growing industries—the automation industry. 


been gaining impetus in the United States. It may be 


ss 


, SECOND industrial revolution—automation—has 


described as “...the supplementing of man’s sen- 
ses and his brain power by devices which collect and proc- 
ess information, transmit it to the point needed and there 
either control machines or present the processed informa- 
tion to human beings for their use.” It involves the auto- 
matic control of a continuous flow of a complete industrial 
process, 

Automation is still in its infancy but, even now, a vast 
field of application can be foreseen. In industry, it will be 
used to meet increasingly competitive conditions. It is a 
logical development of American managerial skill which 
is known for mass production through the use of high 
capital investment per worker. 

The automatic factory is based upon two developments: 

(1) Data processing equipment: These may be analog 
type equipments which show results in non-numerical 
terms (such as lines on a chart) or digital equipments 
which show results in terms of numbers which can be 
recorded. These, in turn, are used to regulate 

(2) Automatic factory controls and the accompanying 
equipment: The principle behind automatic control is 
known as “feedback,” which is the return or feeding 
back of information about the output at one stage of pro- 
duction to an earlier stage so as to influence activity and 
alter the output itself. 

Both the data processing equipment and the automatic 
controls make extensive use of electronics. To date, how- 
ever, despite the miniaturization of vacuum tubes and 
other electronic devices, heat generation, failure of a tube, 
and size of equipment have been handicaps. Thus, the 
real potentials of automation are brought closer to real- 
ization by the development of solid-state electronics using 
the transistor. Work in this field is still in its early stages 
but the importance of electronics to automation cannot be 
underestimated. 

The extent of the application of automation has, at 
present, no discernible limit. Oil refineries, for example, 
are theoretically capable of being under completely auto- 
matic control and, in fact, such operations have already 
been well advanced in this direction. In the automotive 
and other industries, intense competition is causing com- 
panies to place their operations on an automatic basis to 
an increasing degree. Indeed, in any field where capital 
investment is a major factor and cost control important, 
automation may be the key to success. 

The use of data processing equipment, alone, has im- 
portant applications in industry. It is being utilized to an 
increasing extent in office equipment, inventory control, 
and for retail and other accounting. It is revolutionizing 
engineering techniques through the speed and ability to 
solve long and involved equations which have been hin- 
dering research programs. 


Research Department 
BACHE & COMPANY 
36 Wall St., N.Y. 6, N.Y. 


There are certain drawbacks to the application of auto- 
mation which should be realized. Automation is generally 
best suited to high volume production of a uniform 
product. Installation of an automatic system usually 
necessitates a large capital expenditure. These factors 
suggest that automatic processes will be installed first by 
large companies with substantial financial resources. 


Which Stocks? 


The selection of those stocks which appear to be best 
situated to benefit from the development of automation 
requires considerable judgment. As pointed out, automa- 
tion will be a gradual process over a period of years, and 
many of the companies in the field may experience a 
number of “ups and downs” due to other causes before 
automation becomes a major factor. The shares of some 
of these companies such as International Business Ma- 
chines, General Electric, and Minneapolis-Honeywell are 
already selling at high levels. While all of them will be 
affected by the course of general business activity, some 
of them, such as the machine tool and machinery group, 
are engaged in volatile industries which tend to experience 
wide fluctuations from one phase of the business cycle to 
the other. Automation is still at such an early stage that 
it is difficult to forecast with any degree of accuracy those 
concerns which will prove to be outstanding in the field, 
and it cannot necessarily be assumed that only the large 
companies with extensive research departments will prove 
dominant. As a matter of fact, some of the small com- 
panies appear to be unusually interesting, but markets for 
the shares of such concerns are naturally limited by the 
small amount of stock outstanding in the hands of the 
public. 

The field of automation is so vast and the directions 
which its development may take are so varied that some 
interesting situations may be omitted from the list below. 
Furthermore, managements of some concerns which have 
yet paid scant attention to automation may still have an 
opportunity to enjoy a vigorous participation in its devel- 
opment. 

The classification of companies which will benefit from 
the development of automation is broad, but in the interest 
of simplification we are dividing them as follows: 

(1) Data processing 

(2) Electronic components 

(3) Control instruments 

(4) Machine tools and machinery 

(5) General Automation 

Of course, there is overlapping since these categories 
have been arbitrarily selected. Subject to miscellaneous 
influences of a near term character, all of these issues 
appear attractive should automation grow to the stature 
which can now be foreseen. 
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Data Processing 


The stocks in this group should be among the first to 
benefit from the development of automation because data 
processing is, of necessity, the initial phase of the pro- 
gram. Also, data processing may be employed in numer- 
ous accounting and engineering applications. /BM is the 
outstanding company in the group and although the stock 
is selling at quite a high level in comparison with earn- 
ings, the long term growth prospects are today, perhaps, 


Table 1.—Data Processing 


Per Share 
1954 Range 1953 12-Month 
High Low Earnings Dividend 





Current 
Company Price 


Burroughs z 

Corporation 2: 15% $1.44 $1.00 
International 

Business 

Machines 37 375 271 
National Cash ¢ 

Register 42% 10: % 57% 
Remington Rand 4% 232 1.00 
Underwood 
Corporation rr 38% 27 ~~ 1.13 


8.33 (B) 4.00 





5.12 (B) 3.00 








1.00 





In all tables: 
= Indicated dividend rate. 
= Adjusted for stock splits and stock dividends. 
> = Stock dividend paid. 
. = Bid price only. 


as favorable as they have ever been. Burroughs Corp. and 
National Cash Register are also selling at high prices, but 
they should benefit along with IBM. Remington Rand 
has also been active in this field and the shares are selling 
at more reasonable prices in relation to reported profits 
than other companies in this field. Recent earnings of 
Underwood have been down sharply because of lower 
profits from its typewriter and office equipment lines 
which comprise the bulk of the company’s business, but 
the company’s venture into the punched-card field holds 
long-term promise. 


Electronic Components 


Almost all manufacturers of electronic components 
should benefit from this vastly wider application of elec- 
tronics. These companies have been selected because it is 
believed that the pattern of their research is adapted to the 
development of products used in automation. Audio De- 
vices, although speculative, has a satisfactory past record 
and its products could have a multitude of applications 
in automation. RCA is the outstanding company in this 
field but is so large that its other interests may prove to 
be the dominant stock market factors during the near 
term. Raytheon must be regarded as speculative in char- 
acter. Sprague Electric has, in the past, been outstanding 
for research which can be turned into profits. P. R. 


Table 2.—Electronic Components 


Per Share 
1954 Range _ 1953 12-Month 
Earninas Dividend 





Ourrent 
__Price __High Low 


2% (E) $.18 (B) §$ .09 (C) 
2.00 (A) 


Company 





Audio Devices 3% 
P. R. Mallory _50 52% 41% (E) 3.74 


Radio Corp. of 
America 5g 39% 22% 2.27 1.20 (A) 


Raytheon 1.39 (B) (C) 
Sprague Electric 5 : 5: yi 3.75 1.60 
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Mallory is currently importantly interested in the produc- 
tion of TV tuners but the management has exhibited abil- 
ity to adapt production of components for new develop- 
ments in electronics. 


Control Instruments 


The field of control instruments covers so wide a range 
that the companies in this classification differ consider- 
ably from one another in the activities in which they are 
engaged. One of the outstanding companies in this group 
is Minneapolis-Honeywell, and its management is ex- 
hibiting a keen awareness of the potentials of automation. 
American Bosch must be regarded as speculative in 
character. American Machine & Metals has an improving 
earnings outlook which adds speculative appeal to these 


Table 3.—Control Instruments 


Per Share 
Current 1954 Range 1953 12-Month 


Company Price High Low Earnings Dividend 
American Bosch 18 15% 9 $1.00 (B) (C) 


American Machine 
& Metals 31 30% 17% # 4.08 $1.60 


Beckman Instruments 23% 27% 13% .70 NIL 
Bendix Aviation 112. 105% 60 7.63 (B) 3.00 (C) 
Clark Controller 195g 19% 12 2.04 1.00 (A) 
Consolidated 

Engineering 28% 31% 13% 57 40 
Cutler Hammer 69% 64% 39 
Gamewell 38% 38 23 1.40 


Minneapolis- 
Honeywell 106 109% 67 2.40 


Robertshaw-Fulton 

Controls 32 3436 175% . 1.50 
Servomechanisms 13 144% 5% i 40 
Sperry 50 65% 43% 5 3.00 
Square D 47 49% 24% 3. 2.05 












































shares. The company is the largest producer of moderate 
priced instruments measuring pressure, flow and tem- 
peratures. Beckman Instruments and Consolidated Engi- 
neering manufacture highly specialized scientific 
equipment used in industry. Bendix and Sperry have long 
been active in the production of military equipment which 
should be applicable to industrial processes. Clark Con- 
troller, Cutler Hammer and Square D manufacture elec- 
trical control devices for machinery and other uses. This 
field can be expected to grow as automation progresses. 
Gamewell’s Eagle Signal Corp. division is gaining im- 
portance in the manufacture of automatic controls for 
production machinery and conveyors. Robertshaw-Fulton 
is now engaged in the manufacture of automatic tempera- 
ture and pressure controls with the primary outlet home 
cooking ranges. While the stock has advanced in price 
recently, the company’s interest in general industrial con- 
trols augurs well for the long term. Servomechanisms is a 
new small company and the risk element is substantial 
due to dependence on Government orders and a strained 
current financial position, but the shares possess interest- 
ing speculative possibilities, 


Machine Tools & Machinery 


Although any company with alert management in the 
machine tool and machinery field should be in a position 
to participate in the growth of automation by the applica- 
tion of continuous process methods, we are concentrating 
on those which appear to be in the forefront of this 
development at the present time. American Machine & 
Foundry has long been a manufacturer of automatic 
machinery for the tobacco industry and has been active 








Table 4.—Machine Tool & Machinery 






































Per Share 
Current 1954 Range _ 1953 12-Month 

Company Price High Low Earnings Dividend 
American Machine 

& Foundry 29% 28% 21% $2.22 $1.00 (C) 
Chain Belt 48% 48 33% 4,02 2.50 
Cross Company _—_38 4] 834 (E) 1.99 NIL 
Food Machinery 

& Chemical 49% 53% 37% 3.67 2.00 
Foote-Burt 18 39 16% (E) 6.47 1.85 
Hewitt-Robins 34 3456 26% 4.29 2.00 

ov 
. ane 47% 4854 31% 5.89 3.12 % 
Lamson Corp. 135, 153% 8% 1.27 .80 
Link Belt 53% 53% 38% 4.42 3.00 
Master Electric 2634 25% 18 2.02 (B) 1.60 (C) 
Reliance Electric 

& Engineering 43 41 25% 4.01 2.00 (A) 





in the past few years in enlarging the scope of its activi- 
ties. Chain Belt and Link Belt, both sound companies, 
manufacture conveyors and materials handling machin- 
ery. Cross Company and Foote-Burt are both small ma- 
chine tool companies which have been concentrating on 
the production of multi-operation equipment. Food Ma- 
chinery & Chemical is a widely diversified company which 
has been growing in the chemical field and also has an 
important interest in the manufacture of machinery for 
food processing and general industry. Hewitt-Robins is 
reasonably priced and as a manufacturer of rubber con- 
veyor belts should participate in any large scale automa- 
tion program. Joy Manufacturing is the leading manu- 
facturer of automatic mining machinery and related 


equipment and as such, is well situated to participate in 
further automation in this field. Lamson Corp. has a 
growing division engaged in the production of mate- 
rials handling equipment. Master Electric and Reli- 
ance Electric & Engineering manufacture motors which 
are used in providing power to automatic machines. 
Reliance has been especially active in the combination of 
these motors with accompanying electrical controls. 
Snyder Tool & Engineering designs and builds specialized 
machine tools which would have an important bearing on 
construction of processes utilizing automation. The shares 
are speculative but appear to have merit. 


General Automation 


General Electric and Westinghouse are so large and 
cover such a wide range of activities that the shares of 
these companies cannot properly be classified in any of 
the above groups. Both stocks are selling at high levels in 
comparison with earnings but possess attractive long 
term growth prospects because of their interests in many 
fields in addition to automation. Minnesota Mining & 
Manufacturing is recognized for sound earning power 
and this company has diversified interests which reflect 
its aggressive research work. The stock sells at a high 
price-earnings ratio but is attractive for the long term. 


Table 5.—Automation 

















Per Share 
Current 1954 Range 1953 12-Month 
Company Price High Low _Earnings Dividend 
General Electric 53% 48% 37% $1.92 (B) $1.60 (A) 
Minnesota Mining 
Mfg. 90% 90 55% 2. 1.20 (A) 








2.14 
Westinghouse Electric 82% 80% 50% 4.53 __ 2.00 











write W. S. Bussey, NBS, Washing- 
ton 26, D: C: 
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March 21-24 

TRE National Convention and Radio 
Engineering Show will be held at the 
Waldorf-Astoria Hotel and the Kings- 
bridge Armory, N. Y. City. For in- 
formation write Institute of Radio 
Engineers, 1 East 79 St., New York, 
N= ¥: 


March 29 

Cleveland Section of American So- 
ciety for Quality Control will hold 
their first Annual One Day Quality 
Control Conference at Hotel Carter, 
Cleveland, Ohio. For information write 
G. K. Montgomery, Jack and Heinz, 
Inc., Cleveland 1, Ohio. 


April 4-6 

Second Annual (Spring) Meeting of 
National Fluid Power Association will 
be held at The Broadmoor Hotel, Colo- 
rado Springs, Colo. For information 
write Barrett Rogers, NFPA, 1618 
Orrington Ave., Evanston, IIl. 


April 24-28 

37th Annual Meeting of the Scientific 
Apparatus Makers Association will be 
held at The Greenbrier, White Sulphur 
Springs, W. Va. 

April 25-26 

First National Conference of Instru- 
ments and Regulators Division of 





A.S.M.E. will be held at University 
of Michigan, Ann Arbor, Mich. For 
information write J. A. Hrones, Mass- 
achusetts Institute of Technology, 
Cambridge 39, Mass. 


April 27-29 

Society for Experimental Stress An- 
alysis 1955 Spring Meeting will be 
held at Hotel Statler, Los Angeles, 
Calif. For information write W. M. 
Murray, P. O. Box 168, Central Square 
Station, Cambridge 39, Mass. 


May 2-5 

Annual Research Equipment Exhibit 
and Symposium in Instrument Tech- 
niques and Applications, National In- 
stitutes of Health, Bethesda, Mary- 
land. For information, write to the 
Supply Management Branch of NIH. 


May 14-22 
Chemical Engineering and Equipment 
Exhibition at Frankfort, Germany. 


‘For information write Dechema, 


Rheingan-Allee 25, Frankfort/M, Ger- 
many. 


May 16-20 

40th National Conference on Weights 
and Measures, sponsored by the NBS, 
will be held at the Shoreham Hotel, 
Washington, D.C. For information 
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May 18-20 

National Telemetering Conference 
sponsored by the IRE, AIEE, IAS and 
the ISA, held at the Hotel Morrison, 
Chicago. For information write Ray- 
mond C. Mayer & Associates, 36 West 
46th St., New York 36, N. Y. 


May 23-27 

Third Annual Conference on Mass 
Spectrometry, sponsored by the ASTM 
Committee E-14 will be held at the 
Mark Hopkins Hotel, San Francisco, 
Calif. For information write J. G. 
Hutton, General Electric Co., 1 River 
Rd., Schenectady, N. Y. 


June 6-10 


Third Human Engineering Institute 
will be held at Dunlap & Associates, 
Inc., 429 Atlantic St., Stamford, Conn. 
For information contact M. A. Tol- 
cott, c/o Dunlap & Associatés. 


June 9-10 


Conference on Carbon will be held at 
University of Buffalo, Buffalo, N. Y. 
For information write Carbon Confer- 
ence, Department of Physics, Uni- 
versity of Buffalo, Buffalo, New York. 


November 14-17 


Second International Automation Ex- 
position will be held at Chicago’s Navy 
Pier. For information write The Sec- 
ond International Automation Exposi- 
tion, 845 Ridge Ave., Pittsburgh 12, 
Penna. 
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ISOLATION AMPLIFIER 
CANCELS CABLE CAPACITANCE 


High input resistance plus low shunt capacitance are 
needed in an a-c test instrument to prevent loading the 
circuit under test. Yet there is little help in reducing the 
input capacitance of the first amplifier stage of the in- 
strument when the shielded input cable contributes 50- to 
100-uuf capacitance. Various means have been devised to 
overcome the cable capacitance: sometimes the signal is 
rectified in the signal probe and passed through the cable 
as dc; often, as in laboratory oscilloscopes, the signal 
probe contains a capacitance voltage divider, with a small 
input capacitor working into the larger cable capacitance. 
Neither of these is particularly desirable with low-level 
signals because d-c amplification has problems of its own 
in the former, and signal level is attenuated in the latter. 























ie 


The circuit, called the “Phantom Repeater” by its manu- 
facturer, overcomes cable capacitance in still another way 
—by driving the cable shield to “follow” the signal. With 
the signal lead and the shield thus remaining at the same 
potential, there is slight tendency for capacitive (or re- 
sistive) currents to flow between the two, and cable ca- 
pacitance is essentially neutralized (reduced to 6 uuf). A 
second shield around the driven shield is returned to 
ground to minimize pickup. 

Input stage Type 75 (or 6S8GT) is a cathode follower 
that drives both the first 6AC7 and the 6AG5. The former 
is a cathode follower that drives the shield; the latter is 
the first stage of a 2-stage amplifier that provides select- 
able over-all gain of 1, 10, or 100; gain is changed by 
varying the feedback (degenerative) from the output to 
the cathode of the 6AG5. 

Input impedance: 300 megohms shunted by 5.7 uuf. 

Gain: 1, 10, or 100 

Frequency response: Flat within 2 percent, 5 cps to 150 
ke. 

Output: 10 v rms into 3000 ohms with distortion below 
1 percent. 

Output impedance: Depends on gain—300 ohms at 100 
gain; 70 ohms at 10 gain; 10 ohms at unity gain. 

B supply: 250 v. 

Noise (referred to input) : 30 microvolts rms with input 
shorted, 70 microvolts rms with input connected across | 
megohm. 

Source: Keithley Instruments, 3868 Carnegie Ave., 
Cleveland 15, Ohio. 


MICROSECOND-SPIKE GENERATOR 


A single 2D21 thyratron forms pulses of less than 
l-microsecond duration in this simple circuit. Output is 
150-v pulse at low impedance (produced from pulse or 
sine or square-wave input). Grid of the thyratron is 
normally cut off by negative grid bias which is adjustable 
by the 30K potentiometer. When cut off, the 100-uuf ca- 
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pacitor in the 
plate circuit is 
charged to the 
supply voltage 
through the plate 
load resistor. 
When the thyra- 
tron is triggered 
by a positive sig- 
nal, the capacitor 
discharges OUTPUT 
through the tube PULSE 
and cathode re- 
sistor. After a 90- 
microsecond de- 
ionization time, 
the thyratron ex- 
tinguishes, the plate capacitor recharges, and the thyra- 
tron is ready to be fired again. 
Repetition rate: 0 to 8000 pps. 
Output: pos. 150-v pulses, duration below 1 us. 
B supply: 250 v. 
Source: Karl Greif in Electronics, Sept., 1954. 


RF-OPERATED HI-V SUPPLY 


RF oscillator (type 6Y6-G operating at 300 kc) induces 
high voltage in high-voltage coil. High-voltage diodes rec- 
















































































CIRCUITRY 


The circuit is the heart of all electronics. 
Here are six more basic and interesting 
circuits. Unless marked, resistors are in 


ohms, capacitors in microfarads. 


tify signals to give two outputs—one is about 10 kv, other 
is 2 kv. Filaments of diodes are heated by r-f induction 
from oscillator source. Type 8016 diode produces the 
2-kv source that can be adjusted by “focusing control” 
(for kinescope focusing). Diode D2 (experimental diode ) 
produces 9 to 10 kv with 325-v B supply. 

Operating conditions: see table. 

Source: RCA Laboratories Div. 


PHASE-SHIFT OSCILLATOR 


A source of pure tone often is needed. Simplicity and 
low distortion (1.5 percent) are the principal features of 
this phase-shift oscillator. Three resistance-capacitance 


Bt 
200V 


Ol 
{fm ourPut 
Loos 


6J7 





.00025 000! 


15K S230K 





pa a 
= 200V 


L-sections produce 180-degree phase shift in the feedback 
path at 1600 cps. Frequency may be changed to any other 
frequency F (within the pass band of the amplifier) by 
changing the phase-shift capacitors by the factor 1600/F. 
Output should be connected to high impedance to avoid 
loading. 

B Supply: 200 v at 3 ma. 

Distortion: 1.5 percent. 

Source: T. R. England in TeleTech, June, 1953. 


CRYSTAL OSCILLATOR 


Intended for a precision frequency source in the range 
from 50 to 250 ke, this circuit oscillates at the series- 
resonant point of the crystal, providing noncritical low- 
impedance-input connection for the crystal. Stability is 
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crystal 








determined by crystal characteristics. Essentially a re- 
generative amplifier, the circuit is cathode coupled via 
the crystal to complete its feedback loop. Frequency is 
independent of external load. Circuit is available as piug- 
in unit from supplier. 

Output signal: 40 v peak-to-peak, no-load. 

Load impedance: 100,000 to 250,000 ohms. 

B supply: 200 v de at 3.5 ma. 

Source: EECO Production Co., 827 S. Vermont Ave., 
Los Angeles, Calif. 


TUBE-FILTER CIRCUIT 


A miniature pentode replaces a bulky 12-henry 100-ma. 
choke in this filter circuit. Input is 400 v de, unfiltered. 
Ripple current develops voltage across 50-ohm potentiome- 
ter in cathode circuit. Ripple voltage across lower portion 
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"05 
of R is applied to grid through 0.05-microfarad capacitor. 
Polarity is such that this amplified signal across load 
impedance is in phase opposition to the ripple voltage 
across load. Resulting ripple across load is reduced to 
0.2 v p-p (compared with 0.28 v with conventional 
choke) at 100 ma. DC voltage drop across tube is 55 v 
(compared to 30 v for choke) at 100 ma. 

Input voltage: 400 v de unfiltered. 

Output voltage: 345 v de filtered (at 100 ma). 

Load current: 100 ma max. 

Ripple voltage: 0.2 v peak-to-peak. 

Source: CBS Hytron, Danvers, Mass. 
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Strip Pickling Requires 


ACID 


Continuous control of acid addition to cascade pickling line 
maintains both acid and iron concentrations at constant 
and economic levels. Instrumentation is presented for 
both batch and continuous proportioning-type control. 


Fig. |. Batch control system for tank make-up or 
spot addition of acid in batch-type pickling. 


consumed per ton of steel pickled because of the rela- 

tively low cost of sulfuric acid, its availability, and 
existent inefficient methods of pickling (which included 
guess-work systems for the control and measurement of 
acid additions). However, the advent of continuous hot- 
and cold-rolled steel strip and the tremendous consumer 
demand for such products led to the development of 
modern continuous strip-pickling equipment, which in 
turn caused the industry to become more cost-conscious. 

One commodity on which savings could be realized 
was sulfuric acid. Other reasons for curbing acid con- 
sumption later arose because of the limited availability 
of sulfuric acid, anti-stream-pollution legislation, and the 
corollary problem of waste-pickle-liquor disposal. At one 
period the predictions of acid availability became suff- 
ciently alarming to cause investigation of alternate meth- 
ods for the removal of hot-rolled scale. 

A development of this activity were the following im- 
provements and innovations to augment pickling effi- 
ciency (which is simply effecting complete scale removal 
in minimum time) : 

1. Control of scale formation during hot rolling by use 
of water sprays. 

2. Pre-pickling scale semoval by (a) scale breaking 
by subjecting strip to alternate reverse bending over 
small-diameter rolls, (b) scale breaking by a light reduc- 
tion pass, (c) scale removal by blasting surface with 
steel shot, and (d) radiant pre-heating to loosen scale by 
rapid surface expansion and to accelerate pickling action. 

3. Chemical pickling aids and better control equipment 
by (a) use of wetting agents to pre-wet strip, (b) use of 
inhibitors to prevent over-pickling, (c) improved con- 
struction features to provide better heat insulation of 
pickle tanks, (d) motorized valves and improved acces- 
sory heating equipment to provide better heat control, 
and (e) automatic acid-measuring equipment to provide 
better control of pickling-solution concentrations. 

Modern equipment which embodies the better features 
of these developments is currently employed on the con- 
tinuous strip pickler located at the Aliquippa Works of 
the Jones & Laughlin Steel Corporation. 


Ne many years ago 50 to 75 pounds of acid were 


Presented at Conference on Instrumentation for the Iron & Steel In- 
dustry, Pittsburgh, March 25, 1954. 
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Pickling Tanks 


There are four pickling tanks (Fig. 1) on the same 
level, constructed of %-inch steel, lined with Triflex 
rubber that is insulated with an 8-inch double-course 
brick lining, bonded together with acid-proof cement. 
Each tank is 80-feet long, 54-inches wide, and 50-inches 
deep. The maximum volume of each tank, determined by 
location of overflow drains, is 8400 gallons. 

A large rubber hold-down or dunking roll is located at 
the ends of each pickle tank. These rolls are operated by 
air cylinders and are designed with a tie between the end 
bearings to keep them parallel with the carry-over rolls 
located between each tank. The rolls may be raised or 
lowered as desired, and hold the strip in the acid. The 
effective pickling length of the tank is increased by lower- 
ing the rolls, and decreased by raising the rolls. 

The pickling solution is heated by steam emitted 
through jets contained in and spaced along the horizontal 
length of each of four steam lines. Two heaters, one on 
each side, are located in each end of each tank. 

An acid-supply line and a water-supply line for batch- 
type additions are located at each end of each tank. 
Number four (the exit pickle tank) is equipped with an 
extra acid line and an extra water-supply line to handle 
proportioned acid and water for continuous cascade 
pickling. 

Adjacent pickling tanks are connected by an 8-inch 
valve-controlled interconnect pipe. Valves are closed for 
batch-type pickling, and opened to permit solution flow 
from one tank to another for continuous cascade pickling. 
A combination of solution weight and level differences 
causes the solution to flow in a counter direction to strip 
travel—from No. 4 tank (to which all continuous addi- 
tions of acid, water and inhibitor are made) back through 
the other tanks to the point of discharge. Discharge is 
through an overflow drain, located at the entry end of 
No. 1 tank. 

All drains are constructed of rubber-lined carbon steel. 
The tanks and piping used to store and transport con- 
centrated acid (66° Baumé) are constructed of unlined 
carbon steel except for (1) lubricated stop-cock-type 
valves of cast iron, (2) acid lines leading into pickling 
tanks of lead, and (3) several wetted metallic parts of 
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W. H. STUCK 


Jones & Laughlin Steel Corp. 


the acid metering and control system. Although carbon 
steel is used for the meter fittings, a corrosion resistant 
alloy, Hastelloy “C,” is used for the extension well, meter- 
ing tube, and metering float. This is necessary for ac- 
curacy in metering. 

These features are incorporated in the instrumentation 
of both the batch-control system and the continuous pro- 
portioning system of the installation under consideration. 
Both systems are supplied with acid by gravity feed from 
either of two 20,000-gallon storage tanks located nearby. 


Acid Measuring Equipment 


Acid may be added in three ways. The first, with which 
all are familiar, is the method of opening a valve and 
estimating the amount of acid added. This method would 
be used only in emergencies or to purge lines. 

The second is the batch-control system, (Fig. 1) which 
can be used for new tank make-up or spot additions in 
batch-type pickling. An area-type “Flowrator” meter hav- 
ing both visual indication and electrical transmission is 
installed in the main acid flow line between the storage 
tank and the various pickling tanks. The rate of flow 
measured is transmitted electrically to a remote recording 
and totalizing instrument. An on-and-off air-operated 
valve is installed in the same acid line and is actuated 
through a 3-way air solenoid. 

To provide for automatic transfer of a desired quan- 
tity of acid, the sequence of the operation is as follows: 
the operator opens the hand valve to the designated 
pickling tank and then sets the dial of the predetermining 
counter for the quantity of acid to be transferred. The 
system is then energized by pushing the momentary con- 
tact button on the predetermining counter, which holds 
the clutch coil in an open position and energizes the 
solenoid which admits air to the diaphragm, opening the 
main control valve. The flow of acid continues until the 
impulses of the integrator of the flowmeter equal in 
number the pre-setting of the counter, at which time the 
clutch coil is tripped and the solenoid is de-energized; 
this immediately exhausts air from the valve diaphragm 
and closes it. Each of the flowmetering impulses is ac- 
cumulated on a counter so that the total amount of acid 
used during the turn is available. 


Fig. 2. Control system for continuous proportioning of acid and 
water in cascade pickling. 


The third method used is the continuous proportioning 
system which controls the continuous addition of acid 
and water (Fig. 2). This method is used with cascade 
pickling. Area-type “Flowrator” flowmeters having direct 
visual indication and electrical transmitters are installed 
in both acid and water supply lines. The flow of these 
meters is transmitted electrically to a remote recording 
and ratio-controlling instrument, which proportions the 
acid to the water. This recording-controlling instrument 
is equipped with an integrator for totalizing the acid 
consumed. Also provided is an electric limit switch which 
is actuated when the water flow falls below a pre-set 
minimum. Installed in the acid flow line is a diaphragm- 
motor valve to throttle the flow in accordance with the 
air output from the controller. A second valve is used to 
provide a tight shut-off and is connected by means of a 
three-way air solenoid to the limit switch on the water 
function of the ratio controller. 

Before operating this equipment it is necessary to know 
the correct amount of acid and water to be added and the 
number of tons being pickled per hour. The acid and 
water requirements are determined by referring the tons 
per hour being pickled to a chart which is calculated on 
the basis of using 35 lb. of 66° Baumé sulfuric acid for 
each ton of steel pickled. The chart shows tonnages from 
40 tons per hour up, and the amounts of acid and water 
required for each in order to obtain 15, 18, 20, 25, or 
30 percent acid solutions. Percentages are calculated on 
a weight basis. 

The operator sets the ratio dial of the proportioning 
instrument for the desired percentage of acid and then 
opens the manual valve on the water line until the desired 
water flow is attained. At this point the ratio controller 
takes over to proportion the correct amount of acid. The 
amounts of water and acid used are recorded on a cali- 
brated 24-hour chart, and the amount of’ acid used is 
accumulated on two accumulating totalizers, one of which 
may be reset at the beginning of each turn. 

A logical question that might be asked at this point is, 
“why have three methods for making acid additions in- 
corporated in one pickle line”? The first method is for 
emergencies and purging; the reasons for having both 
the batch and continuous addition methods are found in 
the following operating experiences. 
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Fig. 3. Percent acid and iron in the four pickling tanks with batch- 
type acid addition. 


Experiences With Equipment 


For the first seven months this line was in operation, 
the batch method of making additions was used. Since 
that time, except on a few occasions when interconnect 
piping failures isolated one or more pickling tanks, the 
continuous addition method has been used almost exclu- 
sively. 

With batch-type control, each tank was made up with 
8400 gallons of solution that was approximately 20-per- 
cent acid. Periodically, additional acid was added to 
maintain this percentage until the iron content of the 
solution reached 5 to 6 percent by weight. (All solution 
concentrations are expressed in terms of weight percent 
of pure acid or pure iron.) At this point acid additions 
were discontinued and the tank pickle solution permitted 
to work down in acid and up in iron concentration until 
the acid reached 9 to 10 percent, and the iron 7 to 9 
percent, at which time the tank was dumped and a fresh 
solution made up. 

With batch pickling, iron sulphate cyrstals would 
frequently build up on the bottoms of tanks in large 
quantities. This would necessitate removing tank covers 
while the deposit was being washed out. A few times the 
deposit became encrusted with crystals of the heptahy- 
drate form, which required prying and digging to loosen. 
On one occasion a drain valve assembly had to be taken 
apart to remove the crystals. In order to do a satisfactory 
job of pickling while replenishing spent solutions, line 
speeds were usually reduced with a resultant loss of 
production. 

Proportioned continuous-acid-addition-type solution 
control, as practiced on this line, has proven satisfactory 
both from the standpoint of acid measurement and con- 
trol. The outstanding feature of cascade control is the 
high degree of uniformity that can be maintained from 
day to day and month to month. This is true not only 
from the standpoint of solution concentrations, but also 
includes over-all pickling performance. Figs. 3 and 4 
compare batch and continuous acid-addition solution- 
concentration, and illustrate the advantages of continuous 
acid addition. 
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Fig. 4. Percent acid and iron in tanks with continuous proportion- 
ing control of acid addition. 


Another important advantage of cascade pickling is the 
flexibility for pickling various grades of steel. 

Considering all these advantages of continuous cascade 
pickling might give the impression that the batch-method 
addition equipment is superfluous. However, this is not 
true because it is important auxiliary equipment which 
should be included in installations of this type to provide 
measured acid for (1) making up new solutions of any 
desired concentration to replenish a tank that has been 
dumped, to permit repairs, or in event of a strip break, 
(2) making supplementary acid additions to quickly in- 
crease acid concentrations to compensate for an increased 
production rate, or to accommodate a steel which is espe- 
cially difficult to pickle, and (3) emergency stand-by. 


Summary 


The following is a brief summary of the more impor- 
tant features and experiences associated with the instru- 
ments for measurement and control of acid additions in 
continuous strip pickling: 

1. The instruments permit operating with either batch 
or continuous proportioning-type acid additions 

2. Each type performs important functions necessary 
to good pickling practice. Both types not only measure 
desired amounts of acid but also record these amounts 
to provide essential acid inventory and consumption data 

3. Reduced production, attributed to iron sulphate 
buildup in solution, was experienced when operating with 
batch-type pickling 

4. Cascade pickling has been successful. The continu- 
ous addition of acid holds solutions within desired con- 
centration limits from day to day. Iron sulphate does not 
build up to an objectionable point. Greater flexibility is 
provided for pickling different grades of steel, and more 
uniformity is possible when pickling the same grade of 
steel. Continuous cascade pickling has permitted faster 
average pickling speeds. 


Reference 


W. H. Stuck and J. H. Abrams, “Continuous Cascade 
Pickling,” Jron and Steel Engineer, Feb., 1951. 








Fig. |. The maintenance man on this control panel platform stands 
near a fluorescent-lighted wiring diagram panel. He can readily see 
the machine, the upper terminal box, the wireway runs, and the lower 
oil-tight terminal boxes. 
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Fig. 2. This platform-mounted control panel is part of Buick's sec- 


ond process line for V-8 engine blocks, now under construction. Hy- 
draulic pump units are mounted on the platform. 


Automatic machine-tools require 


CONTROL-PANEL PROTECTION 


The machine-tool control panel is the heart and nerve center of 


the automatic machine. Important panel factors include mount- 
ing location, protection, cost, and accessibility. A list of recom- 


HAROLD HARDENBROOK 
Buick Motor Co. 


mendations provided by the Buick Motor Company is presented. 


ter of the machine. Care must be given to the loca- 

tion of this control panel so that it will be protected 
from dirt, chips, coolants, and oil thrown off by machines. 
It must also be protected from factory trucks and mis- 
placed parts. 

In general, we at Buick found that overhead platforms 
(Fig. 1) have proved to be best from -the standpoint of 
space availability, possible damage. and physical relation 
to the machine. 


M ACHINE control panel is the heart and nerve cen- 


Cost 


Many people have asked about the cost of overhead 
platform mounting versus floor mounting. This is a diffi- 
cult question to answer because (1) a building may cost 
$10.00 per sq. ft. to build, but due to machinery arrange- 
ment, this manufacturing space may be worth $100.00 or 
more per sq. ft. per month; (2) available space for 
mounting the panel may be a considerable distance from 
the machine, thus requiring longer conduit and wire 
ways, hundreds of feet of copper conductors and loss of 
all the advantages the platform mounting has to offer; 
(3) most platforms cost less than one percent of the 
machine cost. 

Other factors that should be considered in connection 
with platform-mounted panels include: (1) They should 
be front-connected to eliminate doors on the back: this 
reduces the width of the platform; (2) the height should 
not exceed 72 inches; (3) there should be ample room for 
wiring around the control inside the panel; (4) panels 
should be built in 8-ft sections that can be assembled as 
a single unit. 


Presented at the 18th Annual Machine Too] Electrification Forum, spon- 
sored by the Westinghouse Electric Corporation, Buffalo, N. Y., April 6 
and 7, 1954. 


Recommendations 


To eliminate down time and lost production, and to 
assist our maintenance men in locating and correcting 
electrical failures, Buick Motor Division recommends the 
following considerations when control panels are being 
engineered and built for multistation process machines: 

(A) All possible control equipment for each head be 
mounted together as for a single unit panel. 

(B) When sectionalizing disconnect switches are used, 
they should be located behind the panel door for the 
control affected. 

(C) On multidoor panels, no control apparatus should 
be mounted behind door frames or gutters where removal 
or service is difficult. 

(D) Interlocks with doors and disconnect switches 
should be arranged so that switch must be open to open 
door, but that the open door can be latched closed when 
disconnect switch is closed. 

(E) Mount terminal strips in vertical plane at side of 
its respective panel section (instead of mounting hori- 
zontally below the wearing parts) to avoid dirt dropping 
from moving and wearing parts. 

(F) Provide a ground detector relay with the coil 
connected in series with the grounded side of the control 
transformer and the N.C. contacts of the relay, opening 
the ungrounded side of the control circuit should a 
ground occur. 

(G) Nothing smaller than size “0” relays be used. 

(H) Lighting be installed inside of panel enclosure 
for night maintenance work. 

(1) Provide over-current protection for conductors to 
solenoids (such as brakes, valves, etc.). 

(J) All control equipment should be spaced so that 
there will be room and clearance for mounting the next- 
size-larger control device. 
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Weathering tests require 


Controlled Ozonized Atmospheres 


Ozone, present in concentration of only 4 to 6 parts per 


hundred million in the air at the earth’s surface, is found 
to be prime malefactor in weathering of rubber. Techniques 
for generation of controlled concentrations of ozone open 


DALE J. MILNES 


Mast Development Co., Inc. 


new fields for investigation of age-old problem of weathering. 


weather suffer depreciating alterations in their 

physical characteristics ranging from simple fad- 
ing, cracking, and crazing to complete and permanent 
loss of tensile strength. 

Air at the earth’s surface is known to consist of a mix- 
ture of the following constituents: Major: nitrogen and 
oxygen; minor: carbon dioxide, argon, helium, neon, 
krypton, and xenon; Trace: ozone, nitrogen oxides, am- 
monia, sulphur dioxide, sulphuric acid, hydrogen sul- 
phide, carbon monoxide, hydrocarbons, hydrogen, min- 
eral salts, hydrogen peroxide, and organic peroxides. Of 
the many constituents, only oxygen, ozone, and nitrogen 
oxides are capable of reacting with rubber; of the latter 
three, considerable experimentation has demonstrated that 
only oxygen and ozone produce any perceptible effect in 
the concentrations which are present. 


M we ORGANIC substances upon exposure to 


Ozone 


Ozone, discovered by Schonbein in 1840, is an allo- 
tropic form of oxygen containing three atoms in the 
molecule (03). It is a very unstable and powerful oxidiz- 
ing agent, considerably more active than oxygen (02). It 
was early discovered that its presence could be induced 
by passing an electric arc through air, and its presence 
could be detected by its peculiar and immediate effect 
upon potassium iodide, liberating free iodine. Not until 
1940 were the first dependable measurements of ozone 
concentration in the atmosphere made, by Edgar and 
Paneth’. The normal concentration of ozone in the at- 
mosphere near the surface of the earth is 4 to 6 pphm. 
(parts per hundred million). 

Preliminary investigations into the relative roles of 
temperature, humidity, light, and air as factors in the 
crazing of rubber (Fig. 1) revealed a correlation be- 
tween light and this special effect**. The ultraviolet com- 
ponent of light was found to be the prime factor. Later 
studies** proved that a product of ultraviolet radiation 
in air (ozone) is the outstanding causative factor, and 
that the subsidiary factors (temperature, humidity, and 
light) influenced the rate of attack. 

The theory is now accepted that the significant cause of 
atmosphere ozone is a photochemical action of ultraviolet 
light upon oxygen in the stratosphere. The ozone is car- 
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ried to the surface of the earth by convection currents; no 
ozone is formed by ultraviolet light at the surface of the 
earth because light of the necessary wavelengths is com- 
pletely absorbed before reaching the lower atmosphere. 
Light of the longer wavelengths, which exists at the earths 
surface, breaks down the ozone and returns it to the oxy- 
gen state. The totality may be considered a continuous 
cycle; the total ozone concentration in the atmosphere is 
essentially constant (4 to 6 pphm, but varying with topog- 
raphy; latitude, season, and industrial activity). Its aver- 
age concentration is highest in the summer and lowest in 
the winter, the concentration tending to be inversely pro- 
portional to distance from the equator. 

Having established the fact that ozone is the major 
cause in the crazing of rubber, the next step was to devise 
a laboratory system for the production and control of 
ozone—that is, an ozone generator and concentration 
control. 


Ozone Generation and Control 


The basic chemical principle for a system of ozone con- 
trol was discovered accidentally by Faulk and Bawden‘ 
in 1926. In preparing for the titration of iodine in what 
was then the conventional manner, it was discovered that 
iodine may be titrated by a thiosulphate solution in an 
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Fig. 1. Ozone production and control apparatus. 








apparatus that consists of a pair of electrodes across 
which there is a potential difference of 10 to 15 millivolts. 
In the presence of free iodine, it was observed, current 
will flow, diminishing in value as the concentration of 
iodine diminishes, the latter due to the back electromotive 
force of polarization, a consequence of complex ioniza- 
tion effects at both anode and cathode. This principle 
is used in the control of an Ozone Test Chamber as de- 
veloped by Mast Development Company, Inc. (Fig. 2). 
Essentially, the device consists of a chamber in which 
ozonizing is accomplished, an apparatus for the produc- 
tion and control of ozone, a mechanical system for flexing 
and stretching samples, and ductwork, temperature and 
vacuum controls, 


Fig. 1 shows the ozone production and control appa- 
ratus. It uses a special application of the principle of the 
titration of iodine liberated from a potassium iodide 
solution by the continuous flow of ozonized air. Ultraviolet 
lamps generate the ozone. Variations in the conductivity 
of the solution control the operating cycle of the ultra- 
violet lamps; this conductivity is determined in turn by 
the rate of injection and the normality of a solution of 
potassium thiosulphate. Flask A contains a solution of 
potassium iodide and sodium thiosulphate, the latter of a 
selected normality which is calculated to produce the de- 
sired ozone concentration. 

Both ozone and the titrating solution are drawn by a 
vacuum pump into the mixing flask B and thence to elec- 
trode flask C. In flask C there are the two platinum elec- 
trodes which are connected to a relay which determines 
the operation of the battery of ultraviolet lamps. So long 
as the current flow across the electrodes is less than 5 
microamps at 15 millivolts the ultraviolet lamps continue 
to generate ozone. As the iodine content increases, and 
the current increases, the output of ozone is diminished 
and ultimately a state of equilibrium is attained, the value 
of which is a function of the normality and rate of in- 
jection of the iodine neutralizing sodium thiosulphate. 
In practice, the control maintains ozone concentrations at 
desired values within a probable error of 2 percent at 
2000 pphm. The attainable range of ozone concentration 
can vary from as low as | part of ozone per hundred 
million parts of air to 10,000 parts of ozone per hundred 
million parts of air. 

To protect the vacuum pump the neutralized solution is 
withdrawn through calcium-chloride dessicant flasks 
which remove the liquid portion, the air is then exhausted 
to atmosphere. 


Fig. 2 shows the ozone chamber within which is the 
“Dynamat,” a two-tier sample-holding and flexing appa- 
ratus. Experimentation has established that ozone reacts 
with both synthetic and natural rubbers at rates which are 
a function of elongation (Ford and Cooper reported that 
cracking was never observed unless the rubber was under 
stress). The device provides for controlled stretching 
and flexing of rubber samples. A total of eight samples 
can be mounted in each tier. Samples in the lower tier are 
mounted and maintained at a static stretch during the 
experimental cycle, whereas samples in the upper tier are 
subjected to dynamic exercising during the same cycle. 
Both the extent (throw) and frequency (rate) of flexing 
is variable and controlled. 

Applications for an ozone chamber, especially in the 
rubber, textile, petroleum, and other industries which 
employ organic base substances, are numerous. 

Under the heading of protection of products from ozo- 
nizing are current experimentations into the protections 
offered by various waxes and varnishes in the prepara- 
tion of rubber products, and the resultant variations in 
effects afforded as a consequence of the selection of dif- 
ferent mineral loadings, softeners, petrolatums, etc. 








Fig. 2. Ozone chamber. 


A new respect has been accorded the ever-present and 
pernicious allotrope ozone, the totality of which in the 
atmosphere would only produce a single layer 1 to 4 
millimeters thick at the earths surface. But the time may 
not be too far distant when tires, wire insulations, cord- 
ing, and other rubber products, as well as paints, fabrics, 
and yet other organic base products will be completely 
immunized to the destructive attacks of ozone in the 
atmosphere. American industry is leading the way. 
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How accurate are your 


Temperature Reference Baths? 


Accuracy of your temperature reference water 
baths can be affected by the water composition 
and the ambient atmospheric pressure. The magni- 
tude of the effect is presented via tables and charts. 


A. B. KAUFMAN and P. R. MITCHELL 


Group Engineer* Research Engineer“ 


Peers ne CIRCUITS often employ a 32- 
deg.-F ice bath as a cold-junction reference for 
temperature measurements. In this, and in the use 
of boiling water as a calibration point, the amount of dis- 
solved impurities must not be allowed to exceed tolerable 
levels. Additionally, the ambient atmospheric pressure 
affects the point at which boiling occurs, as does the 
amount of dissolved gas in the 32-degree ice-bath refer- 
ence.' 


Ice-Bath Reference 


The lowering of freezing (and melting) point due to 
dissolved air is ordinarily negligible—about 0.0023 de- 
gree Centigrade maximum between 0 and 80,000 feet.” 
In contrast, the lowering of freezing point due to dis- 
solved impurities is considerable when maximum quanti- 
ties are considered, being limited only by the nature and 
amount of impurity. 

Table 1 lists the effect on the freezing point due to 
typical varieties of hard* and soft water, distilled water, 
and water which has been contaminated by impurities 


*Company name withheld by request. 


commonly encountered near electronic and laboratory 
equipment. The table has proved useful in the control of 
water supply and ice supply by separating out any in- 
consequential considerations and establishing tolerable 
amounts of other impurity in relation to calibration ac- 
curacy. It should be noted that “soft” water may contain 
huge amounts of impurity which, although not of the 
type to render the water “hard,” may appreciably lower 
the freezing point. In any event, calibration accuracy 
depends on knowledge of the composition of the water and 
ice being used, and on the degree of cleanliness used in 
preparation of the ice bath. 

As the effect of dissolved impurity is linear at lower 
concentrations, no curves are supplied to accompany 


Table 1. 


Boiling-Water Reference 


As the boiling point of water (free of excessive im- 
purities) depends on ambient atmospheric pressure, it 
is not possible to use the boiling-water bath as an in- 
variant calibrating point such as provided by the water- 
ice bath. However, it is possible to ascertain the actual 


— Fig. |. Boiling 


point of water vs. 
barometric pressure. 


"Cc 


Fig. 2. Boiling 
point of water at 
barometric pressures 
between 29.5 and 


30.5 in. Hg. (Sea 
I a ee level is 29.92 in. 


BAROMETER IN INCHES OF MERCURY Ha.) 


BOILING POINT OF WATER 


nN 
Pe) 
~s 


BAROMETRIC PRESSURE IN INCHES OF MERCURY 
% ‘ F 
o 
> 











2 
7 





BOILING POINT OF WATER, °C 


Page 450—Instruments & Automation—Vol. 28 











Table 1.—Effect of Water Composition on the 
Freezing and Boiling Points of Water 














| Wat Freezing | — 
Water Type | Prema 3B Point ee 
| Composition (deg. C) | (deg. C at 
| er | 760 mm) 
Distilled Air free | 0.000 100.000 
Distilled | Air saturated | -0.0023 











Los Angeles CaCOz3—109 ppm ___—i| -0.01 average | 100.004 
Metropolitan Sulfates—274 ppm 

Water District | Chlorides—80 ppm | 

(Recognized as | Sodium—172 ppm 
extremely hard | Silica—10 ppm 
water) Calcium—32 ppm 





Sea Water | —2.0 


























Salt Water | 27 Sodium ~0.664 | 100.24 
Chloride 
Alcohol-Water | 1.25% Alcohol | -0.5 | 100.02 
Soft Water | Less than 68 ppm of | Limited only | Limited only 
|. soap precipitating | by nature by nature 
|impurity. Unlimited| and amount | and amount 





| amounts of non-pre-! of impurity. | of impurity. 
___|cipitating impurity. 








boiling point at any time to a high degree of accuracy 
if the barometric pressure and corresponding barometric 
temperature correction are known. 

Fig. 1 shows the boiling point of water throughout a 
wide range of pressures,* with the range between 29.5 
and 30.5 inches of mercury expanded in Fig. 2 for making 
accurate barometric corrections. (Barometric pressure at 
sea level is 29.92 in. Hg.) 

As the barometric pressure decreases with altitude, the 
obtainable boiling point also decreases with altitude due 
to lowered pressure, as shown in Fig. 3.° 

The elevation of boiling point due to dissolved im- 
purities is considerable when maximum quantities are 
considered, being limited only by the nature and amount 
of impurity. The right hand column of Table 1 lists the 
effect of impurities on the boiling point. 
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_THERMOMETERS | 


Dependability that began 88 years ago 
continues to serve industry with ac- 
curate and reliable thermometers. 




























Then as now, Moeller Thermometers un- 
alterably live up to the high standard of 
performance required by modern indus- 
try. 
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NEW HIGH 
VOLTAGE 
1 | Es @L@). 
JUNCTION 
Be) BR) = 





NEWLY EXPANDED TI LINE NOW INCLUDES 15 





SINGLE CRYSTAL JUNCTION TYPES IN 20% 
VOLTAGE RANGES FROM 4.7 TO 470 VOLTS! 


high temperature conditions call for silicon diodes from 
Texas Instruments — your most experienced source of sup- 
ply for silicon semiconductor devices. The first commercial 
producer of silicon transistors, TI has produced for commer- 
cial and military use many thousands of silicon junction 
diodes and triodes. TI now introduces a completely new 
line of silicon diodes including many high voltage types, 
greatly increasing the application for these reliable devices. 
This new line features types with characteristics stable to 


Seon eet * 
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fa 
























































150°C. 

Maximum Ratings Typical 
low back current, another im- Maximum Ratings at 25°C at Elevated Temperatures Copecity 
portant characteristic of TI ton. | tonct. | _Forwerd Rectited| Ambi Rectited| Temp. 
silicon junction diodes, opens Rev. | Break- | Current 25°) Reverse | Dissi- | Forward} ent | Reverse | Dissi- | Forward} 25 

° : Tl | Working} down Current | pation| Current} Temp.} Current | pation] Current | Rev. Volts 
up still more space and weight Type | Voltage | Voltage| Ma. |Volts] Amperes*| mw | ma | °C | Amperes*] mw] ma | —12Vt 
saving circuit design possibil- 
ities. With back current as low 600C —| 0.0) 3 1 |1-10-*@-1V}100 | 25 100 | 0.4-10-4 |} 40 15 2.5 
as 0.001 microamp at rated 601C —| 50.0] 3 l 1-10-%@-1V 100 25 150 | 0.5-10-4 20 10 2.9 
voltage for many types, these eoac] 4.7] 5.5/60 | 1] 1-107 | 150] 100 | 150] 05-104] 40 | 40 | 2 
silicon junction diodes can be | pgcl6.8| 7.5|35 | 1| 1-107 [150] 90 | 150] 05-104] 0 | 35 | 16 
used in applications where 
high operating temperatures 608C; 10.0) 11.0) 25 l 1-10-77 [125} 75 150} 0.5-10-4| 20 25 12 
and low back current require- 610c} 15.0] 17.0/12 | 1| 1-107 |125] 60 | 150| 05-104] 2 | 2 | 7 
ments make germanium 612c| 22.0] 25.0] 7 | 1] 1-107 125) 50 | 150] 05-10*] 20] 2 | 5% 
diodes unsuitable. 614C] 33.0] 370) 5 | 1] 1-107 [125] 35 | 150] 05-104] 20] 15 | 3.5 
100 per cent inspection and - 
aging of every TI diode as- 616C} 47.0] 52.0] 3 l 2-10" 100; 30 125} 0.4-10-4|} 20 15 2.5 
sures maximum reliability. 618C} 68.0} 75.0) 1.5) 1 2-10-77 | 100} 25 125} 0.4-10-4} 20 10 2.0 
Thoroughly tested at high || gz0c/ 100.0 110.0] 0.9 1] 2-107 [100] 20 | 125] o4-10*] | 8 { 14 
temperatures, these uniformly | F>eT750.0]1700| 65] 4] 2107 | %| 15 | 100] 03404] 9 | 5 | 12 
high quality silicon diodes will 
increase electronic equipment 624C} 220.0 | 250.0} 3 4] 0.4-10-¢ 80; 10 71} 0.2-10-4} 40 5 1.0 
dependability where heat, 626C] 330.0}370.0} 2 | 4] 1-10* | 75) 7 71] 02-104} 30) 4 | 0.9 
shock and vibration are 628] 470.0]520.0) 1 | 4] 1-10* | 70) 5 | 7] 0210+] 2] 3 | 07 


problems. Every unit is her- 
metically sealed, providing 
maximum protection against 
ambient moisture. 















































* At maximum working voltage. 
t On types 604C, 606C, and 608C reverse voltage was reduced below breakdown voltage. 











For detailed information about TI’s complete line of silicon 


junction diodes, write for Bulletin No. DL-S 431. 
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SEE the industry’s widest semiconductor products line --- 
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booth 796 at Radio Engineering Show! 
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Measurement of Liquid Flow by 


Positive-displacement Meters 


Proper selection and application of positive-displacement meters for 
liquid service requires consideration of each element in the system, 


PAUL A. MANKIN* 


and of the effects of temperature and viscosity. A complete trouble- 


shooting guide is presented, as are typical test arrangements, calibra- 
tion technique, quantity control equipment, and characteristic curves. 





OSITIVE-DISPLACEMENT METER consists of a 
P measuring chamber and a sealing section between 
inlet and outlet connections. Six common, differ- 
ent types are shown in Fig. 1. These meters are operated 
by fluid pressure and the discharge is essentially the 
product of piston or vane displacement by the cross-sec- 
tional area of the measuring chamber. The piston or 
vane is designed to cover the fixed path of constant cross- 
sectional area; on each revolution of the meter the con- 
stant cross-sectional area (measuring chamber) is re- 
turned upstream for the next displacement. The volume 
of liquid passing through the meter is measured by count- 
ing the revolutions of the meter. The following factors 
must be considered in the design of a positive-displace- 
ment meter: (1) The type of liquids the meter is to 
measure. (2) Are the liquids lubricating or non-lubri- 
cating? (3) The percentage of contaminants in suspen- 
sion and particle size. (4) Degree of accuracy (usually 
plus or minus 0.2 percent). (5) Maximum rate of flow. 
(6) Minimum rate of flow (usually 20 percent of maxi- 
mum—established by Sealer of Weights and Measures). 
(7) Practical allowable pressure drop. 
No positive-displacement piston meter is entirely fric- 


*Presented by John Clarke, Rockwell Mfg. Co. 














| 
April Meeting: Thursday, the 21st, Rio Hondo 
Country Club, Downey, Calif. 
Feature: Blair Willard, The Texas Company, will 
present a paper “Measurement and Control In A 
Gasoline Plant.” 
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tion free, and a certain amount of work is required to 
operate the meter mechanism. This work creates a pres- 
sure drop across the meter which can lead to leakage past 
the vanes or pistons. It is important to keep mechanical 
friction at an absolute minimum via close manufacturing 
tolerances. 

The “Rotocycle” meter (top left in Fig. 1) is con- 
structed in various sizes from 20 to 800 gallons per min- 
ute maximum capacity, aud with working pressures from 


125 to 1500 psi. 


Trouble Shooting 


In order to determine what causes inaccuracy in any 
system, it is the best policy to eliminate the possible 
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Fig. |. Types of positive-displacement meters. 
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causes one by one. The first step is to discuss the condi- 
tions with the system operator. The information obtained 
from the operator may shorten the process of pin-pointing 
the trouble. 

When a meter is not measuring accurately, the nat- 
ural tendency is to place the blame on the meter—but 
in the majority of installations, particularly new instal- 
lations, the cause of the trouble is in the system. 

A list of the most common complaints, and the possible 
causes of each, are as follows: 


1. Under-Registration 


A. On old piston-meters 
(1) Leakage around worn pistons 
(2) Leakage around worn valve 
(3) Longer piston strokes due to worn adjustment 
(4) Worn bearings or mechanical interference im- 
poses drag on meter (causing leakage). 
(5) Worn register may not indicate total thruput. 
. On new piston-meters 
(1) Sticky valve can cause drag on the meter (and 
leakage around valve and pistons). 
(2) Sticky pistons would have same results. 
(3) If out of adjustment the piston strokes are 
longer, therefore more product is going through 
than is being registered. 
(4) A faulty register can impose load on meter 
(causing leakage past pistons and valve). 
(5) A distorted housing can cause mechanical in- 
terference (and leakage). 
(6) The meter by-pass can leak. 

» On old rotary-type meters 
(1) A worn adjustment can load meter, causing 
leakage or improperly advancing register. 
(2) A worn register will have same effect. 
(3) Worn internal parts can impose load on the 
meter (and leakage). 

. On new rotary-type meters 
(1) The adjustment mechanism may not advance 
register properly. 
(2) The register can malfunction and not register 
thruput of meter. 
(3) The malfunctioning of other equipment pow- 
ered by meter can impose load on meter. 
(4) A distorted housing can cause mechanical inter- 
ference. 
(5) The meter by-pass can leak. 
(6) Dirt from piping or product can cause internal 
friction (and leakage). 


2. Over-Registration 


(A.) All types of new and old meters. 
(1) The air vent in the air eliminator can stick, 
permitting the meter to measure air. 
(2) Plugged air vent line could allow the meter to 
measure air. 
(3) A restriction in the inlet piping to the meter 
can vaporize some liquids (the meter would meas- 
ure these vapors). It is the best policy to push 
volatile liquids rather than pull them. 
(4) The suction line can leak at pipe joint, valve 
stems, pump stuffing box, etc., permitting an air 
and liquid emulsion. 
(5) On systems without air eliminators, look for 
air pockets in piping. 
(6) The mixing of some liquids can result in an 
emulsion of air and liquid. The viscosity may not 
permit fast separation. 
(7) An erratic register or adjustment on rotary 
meters can be over-registering (only rarely is this 
the cause of over-registration ). 
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Fig. 3. Typical test arrangement. 


3. Reduced Rate of Flow 


A. All types of new and old meters 
(1) The pump by-pass can leak or be stuck in the 
open position. 
(2) The air vent valve on the air eliminator can 
stick open or not seat properly. 
(3) The lines could be restricted by partially open 
valves or by build-up of product and sediment in re- 
stricted sections. 
(4) Badly worn internal parts of the meter can in- 
crease the mechanical friction of the meter and re- 
duce the flow through the meter. 
(5) A worn pump.can cause reduced flow. 


(6) The strainer can be partially plugged. 


4. Complete Stoppage of Meter 


A. On all types of new and old meters 
(1) Jammed meter. 
(2) Jammed pump. 
(3) Lines or strainer could be plugged solidly with 
sediment. 


5. Meter Gasket Leakage 


A. On all types of new and old meters 
(1) The line pressure could be excessive due to 
liquid expansion. 
(2) Line shock. 
(3) Bolts not properly tightened. 
(4) Pinched or wrinkled gasket. 
(5) Dirt on sealing surfaces. 


6. Liquid Flowing But Register Not Turning Over 


A. On all types of new and old meters 
(1) A broken register part or badiy worn parts can 
shear off one of the drive spindle pins. 
(2) The by-pass around meter can be fully open. 
(3) On outside installations, look for ice in register 
which can shear off pins. 

When ordering replacement parts, give the manufac- 
turer the serial number, model number, and the size of 
meter or meter accessories, as well as name and number 
of part. Double check prior to mailing of order. 

When procuring meters and accessories for corrosive 
liquids such as acids, brines, etc., supply the meter manu- 
facturer with detailed information on the liquid and the 
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Fig. 4. Pressure loss vs. rate of flow (gasoline). 


system so that the most suitable equipment will be recom- 
mended. 


Typical Installation 
A typical installation is shown in Fig. 2. 


1. Strainer 

The strainer is a simple but important device in a 
metering system. It prevents dirt and foreign particles 
from entering and damaging the meter. The foreign par- 
ticles are trapped and accumulated in a basket. 

A. The strainer should be installed as close as possible 
to the meter. 

B. If it is necessary to provide piping between meter 
and strainer, this pipe should be cleaned thoroughly to re- 
move pipe scale and other foreign matter. If these par- 
ticles are not removed, they could score the internal parts 
of the meter. 

C. It is important to provide space so that the strainer 
basket can be easily removed and cleaned. A clogged 
strainer basket could cause reduced rate of flow of the 
metering system. The cleaning cycle depends on the 
amount of contaminants in the system or product. 

D. The cleaning cycle will be more frequent on new 
installations until the system is flushed clean of foreign 
matter in pipes and tanks. 

E. The strainer body and basket must be manufac- 
tured of suitable materials to avoid chemical and electro- 
lytic corroding and discoloration of the liquid. 

F. The meter manufacturers can furnish strainer bas- 
kets with fine or coarse mesh screens. 


2. Air Eliminator 

The Air Eliminator is a device for separating and re- 
leasing air and vapors from the flowing liquid. 

A. The Air Eliminator should be installed as close to 
the meter as possible (to remove practically all air just 
prior to metering). 

B. A positive-displacement meter will measure and 
register entrained air; therefore, it is important to remove 
all air from the liquid to insure accuracy. 

C. The Air Eliminators shall be of suitable materials. 

D. The air vent line from the Air Eliminator must be 
of sufficient size to permit the free flow of air to atmos- 
phere. 

E.The air vent line may be connected to a drum to col- 
lect possible drippings or returned to the storage tank. 
The latter is used when the tank is conveniently located 
and is vented to atmosphere. 


3. Meter 


Meters are manufactured to withstand normal loading 
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Fig. 5. Accuracy vs. rate of a flow for a Rotocycle meter. 


and wear conditions. They are precision instruments and 
should be treated as such. 

A. As mentioned, the inlet piping to the meter should 
be thoroughly cleaned. 

B. The meter always should be installed to prevent 
draining of the measuring chamber. Therefore, it should 
be trapped or the back-pressure valve installed on the out- 
let side of the meter to prevent draining of the measuring 
chamber. 

C. It is important to avoid the installation of a by-pass 
connection around the meter. Valves in the by-pass lines 
can accidentally be left open, can work open, and can 
leak. 

D. The inlet and outlet piping to the meter must be 
level and secure to prevent distortion of meter housing. 

E. The meter should be protected against pipe expan- 
sion due to change in ambient and liquid temperature; 
use swing joints or a regular expansion fitting. For liq- 
uids having a high coefficient of expansion, use a check 
and relief valve in the system to relieve the excess pres- 
sure due to the increased volume. 

F. After properly installing the metering equipment, 
the system must be freed of air. The meter should be 
operated slowly in removing this air to avoid line shock. 

G. Upon removing the air from the system, check the 
rate of flow. If the maximum rate of flow exceeds the 
rated capacity of the meter, a flow control device should 
be installed on the downstream side of the meter and 
adjusted to the desired rate of flow. 

H. On many positive-displacement-pump systems, the 
pump by-pass can be adjusted to attain maximum rate 
of flow for a minimum amount of pressure. 

I. On liquids having high vapor-pressure, the throt- 
tling of the system must always be accomplished on the 
downstream side of the meter. If throttled on the up- 
stream side the liquids might vaporize at the throttling 
point, causing over-registration, It is important on liq- 
uids of this type to properly size the pipe to attain the 
desired rate of flow and to prevent vaporization of the 
liquid. 

J. A meter of suitable materials must always be se- 
lected. 

K. On many applications it is advisable to consult the 
manufacturer or their representative for assistance in 
selecting the meter and accessories. 

L. Meter manufacturers have made great strides in the 
meter design in the past few years; liquids are being 
metered today that were formerly thought impossible. 


Typical Test Arrangement 
It is important to check periodically the accuracy of 
all meters. Meters measuring products to retailers and 
consumers usually are checked by the Sealer of Weights 
and Measures and must conform to standards established 
by the Bureau of Standards, Washington, D. C. Accuracy 
also is important on meters used for processing of liquids 
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Fig. 6. Section of multi-stage quantity-control valve. 


because slight errors could mean the spoiling of a large 
quantity of the end product. 

The two most commonly used systems for checking 
meter accuracy are the so-called permanent and portable 
systems; both are used for checking marketing and indus- 
trial meters. The permanent system is most common in 
industry; the portable is most common in marketing. The 
permanent system is the more expensive of the two for 
checking marketing meters, but is less expensive for indus- 
trial meters. The portable system for marketing meters 
simulates closely the conditions under which the product 
is normally delivered, whereas the permanent system usu- 
ally simulates industrial meter applications. 


Prover Tanks 

The prover tank, permanent or portable, should be 
procured from tank manufacturers with the manufactur- 
ing know-how. If manufactured by the user, they must 
be manufactured in accordance with proven designs. The 
tanks should be checked periodically for accuracy. It is 
best to avoid improvised prover tanks or systems. 

The size of the prover tank depends on the meter size. 
The capacity should be equal to the maximum rate of 
flow of the meter for a duration of one minute. For ex- 
ample, if the maximum rate of the meter is 500 gpm, the 
prover tank should have a minimum capacity of 500 gal- 
lons. 

We recommend bottom filling of prover tanks of large 
capacity. This permits faster filling, eliminates foaming, 
and keeps vapor loss at a minimum. 


Important points of a prover system are as follows: 


1. The prover tank must be level. 

2. Meter should be tested in its normal operating po- 
sition if possible. 

3. The viscosity of the test liquid should be close to 
that of the metered product; difference in viscosity will 
affect accuracy. 

4. The meter should be close to the prover tank. 

5. The throttling valve should always be on the down- 
stream side of the meter to guard against vaporizing 
liquid. 

6. A quick-opening-and-closing valve should be used in 
discharge line to start meter as fast as possible and to 
stop meter on the desired quantity. 

7. A quick-opening-and-closing valve also should be 
used on prover-tank discharge line to control the drain- 
ing time and to reduce time of test cycle. 


Page 456—Instruments & Automation—Vol. 28 





PERCENT 


REGISTRATION 
° 





2% 











ee ie 





50 60 70 80 90 100 no 120 
LIQUID TEMPERATURE IN F° 


Fig. 7. Percent change in volume registration vs. liquid tempera- 
ture for a liquid with coefficient of expansion of 0.0005. 


8. The prover tank should be 100-percent wetted be- 
fore checking meter accuracy; on wetting the tank the 
meter register should be ignored. There is always a cer- 
tain amount of clingage of the liquid to the prover tank, 
and the clingage will not change on subsequent tests. 

9. The drainage time of the prover tank shall be the 
same on all tests. This will assure uniform results. 


Important points of a test are as follows: 


1. Start with a wetted tank. 

2. Reset register to zero. 

3. Test meter at its maximum and minimum rates of 
flow. 

4. Operate the meter to the quantity on the register 
equal to the prover-tank capacity. 

5. Record the average over or under delivery in per- 
centage or cubic inches. This is taken from the calibrated 
plate on the prover tank. 

6. Repeat tests as much as four times to eliminate hu- 
man error. 

7. The percentage of error should be the same at max- 
imum and minimum rates of flow because the perform- 
ance curve retains its shape on all meters. If these results 
are attained, the meter can be adjusted to 100 percent. 
If the error is different at maximum and minimum rates 
of flow, this means that something mechanical is wrong 
with the device. Check for dirt, worn parts, etc. 

8. If the temperature of the liquid changes from the 
time it passes through the meter and when the tank is 
read, it is advisable to make temperature corrections. 

9. It is a good policy to check pressure drop across 
meter to determine if the meter is functioning properly. 


Pressure Loss at Rate of Flow 


A typical pressure loss curve is shown in Fig. 4. This 
curve is representative of pressure loss of Rotocycle 
meters on gasoline service. 

The curve is smooth and continues to rise as the rate 
of flow increases because liquid power (line pressure) is 
required to overcome liquid and mechanical friction. 
This friction increases with speed and, therefore, more 
power is required at the increased rates of flow. (Note: 
2.05 inches Hg equals | psi.) 


Accuracy 


A typical accuracy curve of a Rotocycle meter (Fig. 5) 
illustrates that the meter was accurate within 0.2 percent 
from 75 gpm minimum to 500 gpm maximum (maximum 
capacity of meter). The minimum is 20 percent of maxi- 
mum, or 100 gpm. The minimum rating established by 
Sealers of Weights and Measures. 
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Fig. 8. Pressure loss across meter vs. viscosity. Dotted lines show 
that if a meter is measuring gasoline at a pressure loss of 2 psi, the 
pressure loss when measuring oil of 1200 SSU viscosity, at same 
rate of flow, will be 2.13 greater, or 4.26 psi. 


The curve drops off sharply at 75 gpm and falls rapidly 
to 0 gpm because at 75 gpm we experience more move- 
ment of liquid through the clearances around the dis- 
placement members. This leakage becomes proportionate- 
ly greater as the rate of flow drops off. 

The curve is practically level from 75 to 500 gpm be- 
cause a good capillary seal is effected around the dis- 
placement members. 


Quantity Control Equipment 


Many positive-displacement meters are equipped to 
deliver automatically a definite quantity of liquid, as with 
meters used to load and unload tank trucks, barges and 
railroad tank cars, industrial batching operations, etc. 
The Quantity Control Equipment consists of meter, pre- 
determining register, latch mechanism, valve, and small 
or large reset register. 

The valve illustrated in Fig. 6 is a new development by 
Rockwell Manufacturing Company—the Type “744” Mul- 
ti-stage Quantity Control Valve. The valve is designed to 
eliminate line shock and to obtain accurate measure- 
ments. The closing movement of the valve is in three 
stages, and the closing cycle begins when a few gallons 
of the preset quantity remain to be delivered. For exam- 
ple, on the 4-inch size, rated at 500 gallons per minute, 
the closing cycle starts at 29 gallons left to be delivered, 
and the second trip occurs at the remaining 5 gallons. 
The final trip occurs when the full preset quantity has 
been delivered. The rates of flow at the three stages are 
full open—500 gpm; second trip—150 gpm; third trip— 
50 gpm. The closing time is approximately 844 seconds. 
This valve will be available in 2-, 3-, 4-, and 6-inch sizes 
and for rates of flow of 5 to 800 gpm. 

The predetermining register is equipped with an emer- 
gency trip for stopping the flow at any point during the 
delivery of the preset quantity. The valve opens freely 
if no effort is made to open it quickly; a five-pound pull 
will open the 4-inch valve with a line pressure of forty- 
five psi. 

The valve consists of a spring-loaded pressure-balanced 
poppet provided with a centrally-located small pilot valve 
for free opening and slow closing. The balancing feature 
is accomplished by means of a sealed piston attached to 
the poppet and operating in a partially sealed cylinder. 
The liquid pressure assists in opening the valve, and the 
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Fig. 9. Rated capacity vs. viscosity. Dotted lines show that 
maximum meter rating for oil with viscosity of 1200 SSU is 75 
percent of the rating for gasoline. Hence meter with rating of 200 
gpm gasoline will have rating of 150 gpm for the oil. 


speed of closing is controlled by the size of openings in 
the partially sealed cylinder. 


Effect of Temperature on Liquid Volume 


The specific volume and density of any liquid vary with 
the temperature of the liquid. To establish the value of 
a given volume of a liquid without converting it to 
weight, the volume must be corrected to a standard base 
temperature. To make this correction automatically, a 
pressure thermometer is inserted in the liquid line to 
vary the setting of a micro adjustment. The meter then 
can handle liquid at any temperature within the range 
of the temperature compensator, and the volume corrected 
to a standard base temperature is recorded on the reg- 
ister. Fig. 7 shows a typical chart for a liquid having a 
coefficient of expansion of 0.0005. 

The temperature range of the pressure bulb is 20 to 
120 deg. F., a difference of 100 deg. F. Therefore, the 
maximum change in volume on 100 gallons is 5 gallons 
(0.0005 x 100 gallons x 100 F.). 

Note that no correction is required at 60 F., (the base 
temperature), but at 120 F. the volume changes by 3 
percent of the volume at 60 F. In other words, the register 
must record 3-percent less volume than the actual volume 
thruput of meter. 


Effect of Viscosity and Rate of Flow 


Most marketing and industrial positive-displacement 
meters are designed to give an accuracy of plus or minus 
0.2 percent of the rated capacity. Close clearances are nec- 
essary to maintain this accuracy on metering non-viscous 
products such as gasoline, kerosene, etc. 

The pressure loss increases on these meters as the vis- 
cosity of the product increases (Fig. 8) because the fluid 
friction is higher and more work is required to shear the 
liquid film in the meter clearances. 

The pressure loss also increases as the rate of flow in- 
creases (Fig. 9). The amount of increase depends entirely 
on the metering principle and the design of the metering 
device. 

If the viscosity of the product is high, the meter should 
be designed with greater clearances. This will reduce the 
work within the meter, thereby obtaining a greater rate 
of flow at a lower pressure loss. 

It may be desirable to handle highly viscous liquids at 
elevated temperatures; meters for this type of service 
should be steam jacketed or maintained at the proper 
temperature by some means. 
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Solves this Equation: 
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(This) Metameter telemetering equipment totalizes flow 
of gas through many pipes, and corrects for pressure, 
temperature, and specific gravity. (From 44-page Bulletin 
M1710, The Bristol Co., Waterbury 20, Conn.) 
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Liquidometer Tank Gage 


This handbook describes the operation, installation, and 
overhaul of Liquidometer Type BDL- and BDL90 tank 
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AUTOMATION 


contents gage and remote indicators. ... The float fol- 
lows the position of the liquid level. . . . The transmitting 
system consists of a resistance strip and a wiper arm. 
. . . The remote indicator contains a jewel-mounted mag- 
netized rotor surrounded by three electromagnets. (From 
new 46-page Handbook No. 426, The Liquidometer Corp., 
Skillman Ave. and 36 St., Long Island City 1, N. Y.) 
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Signal Generator Impedance 


Users of Signal Generators often question the true value 
of voltage developed across the input of the receiver under 
test. They are also confused when the apparent sensitivity 
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appears to be a function of the generator with which the 
measurement is made. 

Measurements made with different generators can usual- 
ly be correlated if consideration is given to: (1) output 
impedance of the generator, (2) possibility of standing 
waves on the output cable, (3) effect of load impedance, 
(4) resonance in leads used to connect generator to load. 

The output circuit of the modern signal generator is de- 
signed for use with a transmission line output cable. That 
is, the output terminals, instead of appearing on the front 
panel, are placed at the extremity of a coaxial cable there- 
by permitting the use of extremely short leads between 
generator and load. This cable functions as a transmission 


Rectangular-coordinate Recording 








# Y 











SELECTIVE 
AMPLIFIER 


mi 











ee 


PAPER 


MAIN POWER 
SUPPLY woece 














CONTROL 
TRANS” 


a 


AMP. RECT. & 
MODULATOR 





























RECORDER 




















4 





4 L 

















The AIL Rectangular Coordinate Recording System 
provides a continuous inked plot of the logarithm of input 
voltage as a function of angular position or time. Features: 
full-scale pen defiection in % second. Dynamic error at 
maximum writing speed—+ 0.4 db. Chart positioning sys- 
tem—accurate to + 0.1 inch at maximum speed. Sensi- 
Vol. 28 
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tivity—equivalent to internal noise level less than 1 micro- 
volt referred to input of recording system. Range—80 db 
range of recorded voltage. (From new 4-page brochure, 
Airborne Instruments Laboratory, Inc., 160 Old Country 
Rd., Mineola, L. I., N. Y.) 


For this literature circle 503 on inquiry « 





AIRCRAFT LOAD METER 
Range: 50 MV, Arbitrary scale in LOAD. 
Used in conjunction with external shunt to 
measure load on DC aircraft systems. 


DUAL VOLT-AMMETER 
Ranges: 15-33 volts—0-150, 0-300, 0-450 am- 
peres, This meter is produced exclusively by 
Roller-Smith. 


NB Lida: ibe 


A oO N 
1825 WEST MARKET STREET Dp BETHLEHEM, PENNSYLVANIA years of experience and know-how . . . consult our 
engineering staff for the answer. 


Precision Products Since 1908 


AIRCRAFT VOLTMETER 
Range: 150 VAC 
Supplied in 400 cycle, 350-1000 
cycle, 800-1400 cycle frequencies. 


IN AVIATION 
THERE'S NO INSTRUMENT PROBLEM 
TOO GREAT-FOR 


ROLLER-SMITH 


Aviation today relies on Roller-Smith to supply high 
quality precision aircraft instruments. Drawing on a 
background of nearly fifty years of engineering and 
manufacturing experience, Roller-Smith instrument- 
makers are able to offer a complete line of instru- 
ments, designed to meet exacting specifications. 

If you have a specific problem in instrument research 


or development, take advantage of Roller-Smith’s 


See these and other outstanding Roller-Smith products featuring the “new-look” at Booth 702 1.R. E. Show, Kingsbridge Armory, New York City, March 21-24, 1955, 


For more 
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FOR 
PRESSURES TO 
Measures 30,000 
84” wide x 
9%" deep PSI 
Boost 100 PSI. air pressure to 10,000 PSI. fluid pressure 
for $173.25 (FOB Gardena, Calif.). Eight standard 
models for output fluid pressures of 1,000 to 30,000 
PSI. Special models for lower or higher pressures. 


Applicable wherever low volume output at high pres- 
sures is the requirement. For oil or water service. Com- 
plete power packages also available. Send for bulletins. 


SPRAGUE 
ngineering Corporation anrad 
1144 WEST 135TH STREET, GARDENA, CALIFORNIA 
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PORTABLE D’ARSONVAL 


FOR MEASURING LIGHT reflectance 
Ab iste ailolion Zo) im Geld elelael ile): 
* of New York uses a Model G-M 

Galvanometer for its popular Reflec- 


relate Mae) le); 


itola Mes Atchicl an Uihad Mae A Atlelich 2-1 am Zell] ateh 70) 
particular instrument field, you. can 
achieve this same self-contained 
portability, ruggedness and high sen- 
sitivity with G-M Galvanometers 


Complete falohiollele mel sMma-telll-t3) 


Fae oe cia ks” «64316 NORTH KNOX AVE., CHICAGO 41 
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line and should be properly terminated at both ends for 
optimum performance. 

Signal Generators are calibrated in terms of voltage ap- 
pearing across the terminals of the output cable terminated 
by its characteristic impedance. The following examples 
will illustrate the errors that may be introduced by line 
characteristics and load impedances (for both resistive 
and mutual inductance attenuators.) (From new 64-page 
brochure Catalog D, “Laboratory Standards,” Measure- 
ments Corp., Boonton, N. J.) 
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Strain Gages 


Single grid strain gages measure only those strains par- 
allel to the strain axis. Transverse-axis sensitivity is gen- 
erally less than 2 percent of the major-axis sensitivity. 
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stress parallel to axis 





unique in design — 
rugged in construction 


' GREEN 
PANTOGRAPH 


ENGRAVERS 
THE FAMOUS 


MODEL 106 


THE NEW 


HEAVY-DUTY 

The three-dimen- 

MODEL D-2 sional bench Model 

gore 106 cuts costs — 

a engraves, routs, 

models and pro- 
files, giving you ex- 

pert results even by 
unskilled workers. 








The Model D-2 two dimensional heavy-duty Panto- 
graph is a precision machine with a multitude of 
new features. Open on three sides, it permits 
complete freedom for engraving, milling, profiling 
large panels (up to 30” in diameter) or bulky 
pieces, Single, micrometer adjustment controls 
vertical depth of cut, automatically adjusting 
copy table with pantograph. Range of reduction 
ratios from 2-to-1 to infinity! Vertical range over 
10 inches! 


For complete information, write to 


GREEN INSTRUMENT COMPANY 
383 Putnam Ave. Cambridge, Mass. 
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When strain directions are unknown . . 
called “Rosette” gages are used. 

Static or “quasi-static” work requires wire with a low 
temperature coefficient (1 x 10-5 ohms/ohms/deg. C). Such 
a wire has been developed under the trade name “Con- 
stantan.” 

Work at high frequencies at low amplitudes requires 
wire of fatigue resistance and gages of high output, even 
at the sacrifice of long-term stability. For this, “Iso-Elas- 
tic” wire was developed. (From 16-page Vol. 8 No. 3 issue 
of “CEC Recordings,” Consolidated Engineering Corp., 
300 N. Sierra Madre, Pasadena 15, Calif.) 
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Medium-pressure Calibrator 


The Republic medium-pressure Calibrator is for fast, 
easy testing and calibration of pressure instruments oper- 
ating between 20 in. H.0 and 25 psi. . . . The Calibrator 
eliminates the slow process of checking every setting with 
a manometer. 

Essentially a weight controlled relay, the calibrator op- 
erates on the force balance principle. Weights on the 
weighbeam are counterbalanced by air pressure under a 
reaction bellows. The more weight on the weighbeam, the 
more will be the pressure under the bellows. Thus the bel- 
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GENERAL CONTROL SWITCHES 


MULTIPLE PUSH BUTTON SWITCHES 


General Control Company Push Button Switches 
were the first heavy-duty switches on the market. 


GRAM WEIGHTS 





New Standard MPB Switch 










For 
depend- 
able long-life 
multiple circuit 
control in units of 
from two to twelve posi- 
tions. Currently in production 
on new 5 amp. extruded frame type 
with the following operations: No Two 
Interlock; Lock Release; and Non-Lock. Where 
depth-behind-panel space is limited, a_right- 
angle MPB switch can be supplied. The 
standard switch can be stacked or 
intercoupled providing all of 
the features of a single 
switch. A variety of 
contact forms may 
be used in 
each posi- 
tion. 




















SPECIAL SWITCHES CAN 
BE MADE TO YOUR 
PANEL REQUIREMENTS. 








Write for Bulletin IA-300. 
GENERAL CONTROL COMPANY 


iy ielem-y-)l-li-amal-tl-m a-1-1-) Est. 1934 Boston 34, Mass. 
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NOW...new accuracy in 


low-pressure measurement 





Accurate enough for precision _ Pressure ranges.+1, +2, and +3 psid 


laboratory measurements, yet _ Sensitivity............... +10 mv f.s 
sufficiently rugged for in-flight Excitation. ..5 v d-c or a-c rms, 0-20 kc 
aircraft testing and industrial — jnput/output impedance... 350 ohms 
control use...CEC’s new Linearity...1% f.s. maximum deviation 
4-315 low-pressure differential Hysteresis........ tees than 1%, of 1.2 


pickup. Lightweight (only 
60gm) and among the smallest 
commercial low-pressure pick- 
ups available, it is the latest 
addition to the widely used 
4-300 series of resistance-type 
pressure pickups. 


Acceleration Response................ 
... less than 0.13% of full scale per g 


Construction........416 stainless steel 


Pressure Connection ........ aeawe se - 
pee Pre! sane ¥g npt Internal Thread 


A complete calibration certificate sent 
with every unit. 
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Send for pickup Bulletin CEC-1556-X4. 


Consolidated Engineering CORPORATION 
300 North Sierra Madre Villa, Pasadena 15, California 
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featuring ~ 
® 300 Million Count Life 
@ 1000 Counts per Minute 


@ Only 5 Watts current draw 
Basemount 

Available with 4 or 6 digits, knob 
or key reset, in Basemount, 
Panelmount and Dustproof models 
for all AC and DC voltages to 220. 


ric Y 
Surth witaro 





Dustproof | 





Panelmount -——— 









, Send for Catalog or tell us 
what you want to count. 







PRODUCTION INSTRUMENT COMPANY 
702 W. Jackson Bivd., Chicago 6, Ill. 
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FREE 


ILLUSTRATED 
BULLETIN 


How you can save time by 
measuring air velocities with an 


ALNOR VELOMETER 





Developed to facilitate quick and easy determination of air 
velocities, the Alnor Velometer is a compact, precision instru- 
ment that provides instant , direct readings in feet per 
minute, without timing, calculations or reference to conversiva 
tables. Guaranteed accurate, in ranges from 20 f.p.m. to as 
high as 24,000 f.p.m. Also available with metric or miles- 





per-hour calibrations. 





Tear out this ad and mail it 
with your business letterhead 
to Illinois Testing Laborato- 
ries, Inc., Room 518, 420 N. 
LaSalle St., Chicago 10, Ill. 
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lows pressure can be made to correspond to accurate 
weights. This pressure is conducted to instruments to be 
calibrated. (From new 2-page Form 53-3, Republic Flow 
Meters Co., 2240 Diversey Pkwy., Chicago 47, IIl.) 
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100,000 PSI 


Hydraulic pressure intensifiers are used for creating 
pressures greater than those ordinarily obtained directly 
from either hand-operated or motor-driven pumps. 
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instantaneous 
reset 


time setting 
indication 


simple 
construction 


Dependable and accurate, 

A. T. C. synchronous-motor- 
driven Delay Timers can be set 
for a delay between process 
phases as little as 34 second or 
as long as 15 minutes. 
Especially valuable in Gas 
Purging, Reduced Voltage 
Starting, machine-tool indexing, 
elevator controls,.and other 
operations involving time Delay. 
Designed for 115 or 230 volts, 
25, 50, or 60 cycles. Snap-acting 
s.p.d.t. switches rated 15 
amperes at 115, 230, and 460 
volts a-c non-inductive load. 
Weatherproof, explosion-proof, 
or general-purpose housings. 
Send for Bulletin M-1]. Auto- 
matic Temperature Control Co., 
Inc., 5224 Pulaski Ave., 
Philadelphia 44, Pa. 


Represented in Canada by: Powerlite De- 
vices, Ltd., Toronto, Montreal and Vancouver 
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The intensifier consists of a double piston-cylinder ar- 
rangement as shown in the sectional view. Oil is pumped 
into the large cylinder by means of a hand hydraulic pump 
or other means, and oil is expelled from the small cylinder 
at a higher pressure, dependent upon the area ratio and 
friction. (From new 104-page catalog “Aminco Superpres- 
ae sure Equipment,” American Instrument Co., Inc., Silver 
Spring, Md.) 
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Crossbar Switch Applications 


The crossbar switch allows each circuit of a group of 
circuits to be connected to a circuit or circuits of another 
group of circuits in any combination. . . . The crossbar 
switch is operated by electro magnets which set up and 
hold connections. Circuit connections are set up one at a 

. time by two separate and successive operations. 

The crossbar switch is constructed of a number of line 
plates mounted in a rigid frame. The line plate assembly 
carries the line conductors and hold magnets. The link 

hg conductor channels extend through the line plates at right 
angles. The line plates are on .750” centers and the link 
conductor channels on .890” centers. ... The Cunning- 
ham Crossbar Switch has numerous applications in te- 
lephony, telegraphy, inter-communication and computer 
systems. (For example) this system automatically scans 
the contents of a series of storage channels of a computer 
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NOW IT’S UNBREAKABLE! 


SERIES 1211 


be Flerible 

'  SLACK-TUBE 
MANOMETER 

Just roll it up 


and tuck it away! 


® Scale—convexed spring steel—holds 
Slack-Tube rigid for convenient use and easy 
reading—regardless of length—yet permits 
rolling into small space for pocket or service 
kit 

Zero Adjustment—easily obtained by slid- 
ing spring-steel scale in lipped saddle. 


Connections—‘e" pipe thread openings and 
rubber tubing adapters provided. 


Tough Vinyl Plastic Body — will serve for 
years. Several inches allowed for scale 


adjustment. 
Extremely Accurate Easy to read 


Standard ranges from 8 to 120 inches 
in water or mercury 


Write for complete information 


. 


INSTRUMENTS and. GAGES 


F. W. DWYER MFG. CO. 
ILLINOIS 











CALORIMETERS 


Accurately RECORD calorific values 
of gases from 80 B.t.u.’s and up 





@ Provide reliable, 
trouble-free service 


@ Require little 
maintenance 


| @ Simple in design 
@ Ruggedly built 


7 @ Free from continuously 
moving parts—except 
r for chart drive 











@ Low in cost 


Write for 
Detailed Catalog 











COSA 405 Lexington Ave., New York 17 


NATIONAL REPRESENTATIVES FOR SIGMA INSTRUMENT CO., ENGLAND 
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305 SO. WESTERN AVE. + CHICAGO 12, 


CHOPPERS 


For 60 Cycle Use 


Built to rigid 
commercial 
specifications. 







Twenty-two types, 
both single and 
double pole. 







Long life. 






Low noise level. 







Extreme reliability. 


Write for 
Catalog 370. 









STEVENS 


INCORPORATED 
ARNOLD 


22 ELKINS STREET 
SOUTH BOSTON 27, MASS 
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IMPERIAL Cy - 2 
TUBE FITTINGS 
and Polyethylene Tubing 


Offer Huge Savings in 
~ Time and Simplify 
Installation 





Fittings and Tubing 


furnished in V4", 5/16” ? 

ond %” ©.D. sizes. | Poly-Flo Tube Fittings, used with poly- 
ethylene or other plastic tubing, offer 
Recommended for tremendous savings in time and labor 
working pressures | through ease of assembly and installa- 
to 125 psi.—Y%*" 0.0.; | tion. Ideal for instrumentation, labora- 
100 psi. — %” 0.0 tory equipment, food and beverage 

y ; pe plants and many other applications. 
— Fittings need only be finger tight- 

ened. A wrench is never necessary. 
Ask for Tubing - very flexible, tough and 

: is not affected by most chemicals. 

Bulletin No. 3025 Accessories include tube racks for 
See Your mounting of tubing, quick-disconnect 
and other shut-off valves, and conven- 
Supply House ient make-up kits of tubing and fittings. 











THE IMPERIAL BRASS MFG. CO. 1204 W. Harrison St., Chicago 7, Ill. 


Indust Most Complite Lov 
Te lg YT 
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ELECTRICALLY HEATED 


@ Fully Instrumented 
e A Completely Packaged 
Deal 
@ No Fuss 
No Piping 
No Further Installation 
Necessary 


RED POINT DUAL 
IMPREGNATORS 


(patent pending) 


Designed for efficient impregnation under vacuum 
Manufactured by 


RED POINT PRODUCTS, INC. 


1907 Riverside Drive, Glendale 1, Calif. 
ASK FOR BULLETIN NO. 255 








C 
ts Xd 


COLD OPERATED UNITS 


To Increase the Life and Reliabil- 
ity of Electrical Equipment Use 
Our Dual System. Incorporates 
every known feature of impregna- 
tion with the added advantage 
of portability. 


BETTER—FASTER—MORE EFFICIENT 


Made in many stock sizes. Quick Deliveries. 
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or similar device. (From new 4-page Brochure 10MCH453 
and 7 Application Sheets, James Cunningham Son & Co. 
Inc., Rochester 8, N. Y.) 
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Drilling-machine Automation 


With the Hillyer Automatic Locating and Drilling Ma- 
chine, accurate hole location is reduced to setting the X 
and Y dimensions on decimal dials and pressing the di- 
rection controls to put the machine in motion. The rest 
is automatic. Both the drill unit and the table move simul- 
taneously. As soon as the work is positioned, the hole is 
drilled to the predetermined depth. Any number of holes 
are located and drilled in rapid sequence. 

Typical job: 62 holes to be located to + .005 in., on 
9 x 12 inch sheet aluminum. Conventional hand layout and 
center punch by skilled layout man (required) 5 hours 
and 10 minutes. Hillyer automatic locating by unskilled 
operator (required) 17.6 minutes. (From new 4-page bro- 
chure, Hillyer Instrument Co., Inc., 54 Lafayette St., New 
York 138, N. Y.) 


For this literature circle 509 on inquiry card. 


Subminiature Relays 


The relays depicted in this catalog are subminiature 
types, hermetically sealed . . . . thoroughly degassed and 
nitrogen filled at a pressure of one atmosphere. 

The following block diagram illustrates a method of test- 
ing a relay’s contacts for reliable switching of several 
microamperes. 

The signal generator forces several microamperes 
through Ri and R2 (when the relay contacts are all in the 
normally closed or transferred to the normally open posi- 








E-1005 
WHEATSTONE BRIDGE 


ACCURACY 1/20 of 1% 


Plug Type, Interchangeable Ratios 
1, 10, 100, 1000, 10,000 Ohms 
Bridge Arms, 5 Dials 
10 x (.1 + 1 + 10 + 100 + 1000) 
All resistors, seasoned Manganin; ample cur- 
rent carrying capacity. 


PRICE $295 


WRITE FOR OUR CATALOG OF 
RESISTANCE & POTENTIOMETRIC 
MEASURING INSTRUMENTS. 


64 W. JOHNSON ST. PHILA., PA. 


On aAZmsScwaawZ=— <PwmO 
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“MISS. 
o- DETECTOR 

















* MISS” 


RELAY COIL pL COUNTER 


POWER SUPPLY 























tion). “A” amplifies the voltage across R2 and transmits 
the amplified voltage to the “miss” detector. If all the 
relay contacts are functioning properly, the “miss” counter 
remains inoperative. . .. Recorded data indicate that a 
relay which has operated 40,000 times without a single 
“miss” can be expected to continue this “non-miss” be- 
havior for up to 1,000,000 operations. Test results in- 
dicated that Filtors, Inc. relays have operated 1,000,000 
consecutive times without a single “miss”. (From new 20- 
page brochure, Filtors, Inc., Electroquipt Div., Port Wash- 
ington, N. Y.) 


For this literature circle 510 on inquiry card. 


Metallic Rectifier Manual 


The purpose of this manual is to help the user of recti- 
fiers capitalize on the many developments in the field of 
power conversion .... you will receive supplementary 
information as new data on applications, circuitry and 
ratings are compiled. ... This Catalog gives complete 








“Covers over 600 sources from 1832 to 1946 classified 
under 16 headings . . . invaluable to workers in flow 
.... well-ordered cross reference ... covers litera- 
ture - many countries . . . will cut laborious re- 
search...” 


A Bibliographical Survey of 
FLOW THROUGH ORIFICES AND 
PARALLEL-THROATED NOZZLES 


By T. H. REDDING 


published by Chapman & Hall, Ltd., London 
cloth, 197 + x Pp., illus., appendix w/92 terms, 
author index 


distributed in America exclusively by Instruments 
Publishing Co. 


$6.00 Postpaid 


payment must accompany order 


Instruments Publishing Company 
845 Ridge Avenue, 
Pittsburgh 12, Pennsylvania 


Enclosed is $ for. copies of Redding’s 
Bibliographical Survey of Flow Through Orifices and Par- 
allel-Throated Nozzles. at $6.00 each, postpaid. 





Name 


Address 














City 











SMALL INSTRUMENT PARTS ARE MADE BEST 
» ON JEVIN LATHES 












Twenty-three models for all types of work. 4” swing, 
Bed Length 12” or 18”; over 100 stock sizes of 
collets from .004” to 5/16”. 











Send for Catalog M describing Lathes for tool work, 
second operations; turrets and full line of accessories. 





LOUIS LEVIN & SON, INC., 3610 S. Broadway, Los Angeles 7, Calif. 
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A NECESSITY , BINOCULAR 
A revery Shop OU a Likyela 3 


WITH STEREOSCOPIC 
3-DIMENSIONAL VISION 


es 










—~, 






i \. 


The study of three 
dimensional objects 
requires stereoscopic 
vision, large depth of 
focus, high resolution 
of fine details, as well 
as large size of field. 
These fundamental 
features are all com- 
bined in the Binocular 
Microscope. The ob- 
ject is seen right side 
up in both directions. 
SOME OF THE MANY USES 
Balls, and ball races for pits and flats, edges 
of razor blades and surgical knives, radio tube 
parts, watchparts, jewels; tools of all kinds; 
and control of surface finish in grinding and 
lapping operations. 














WRITE FOR ILLUSTRATED FOLDER 


Geo. SCHERR OPTICAL TOOLS, Inc. 


200-MG LAFAYETTE STREET * NEW YORK 12, N.Y. 


For more information circle 122 on inquiry card. 
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Good products 
deserve good 


components 


components help 


good products 


perform better 


If you use relays, solenoids, coils, 
transformers, or switches, in 

your product, your best source is 
Comar. Custom-manufactured 

to your specs, Comar components 
provide maximum efficiency 
and dependability at low cost. 


Send for full details now! 
VISIT 
ae BOOTH 
(\% OMal evectric COMPANY 314 


IRE. 
3349 Addison Street, Chicago 18, Illinois — snow 





RELAYS « SOLENOIDS « xr TRANSFORMERS + SWITCHES + HERMETIC SEALING 
For more information ci ircle 123 on inqu ry card. 














THERMAL CONTROLS 


and you specify the BEST™ “ 
OUR 50th YEAR 


of leadership in our field. 
We make the types needed 
in plants and industrial proc- 
esses. Our staff will gladly 
work with you on your spe- 
cialized problems. 





















































SEND FOR OUR 
CATALOG NO. 110 


THE TNT, THERMOMETER CO. 


4400 N. SIXTH ST., PHILADELPHIA 40, PA. 


For more information circle 124 on inquiry card. 
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electrical and physical descriptions of selenium and copper- 
oxide rectifiers. 

A major application of magnetic amplifiers is the con- 
trol of an a-c motor in a servo system. (From new 128- 
page “Metallic Rectifier Manual,” Bradley Laboratories, 
Inc., New Haven, Conn., Price: $2.00.) 


For this literature circle 511 on inquiry card. 


Circuit Breaker Engineering 


Guide 


The term circuit breaker has caused misconceptions 
: . it is not simply a protective device used in series 
applications to interrupt circuits automatically under over- 
load conditions. ... Today, circuit breakers are em- 
ployed for a large variety of functions. 

The hydraulic-magnetic principle (of the Heinemann 
Circuit Breaker) is essentially a solenoid principle. It per- 
mits the flexibility of the solenoid principle plus the hy- 
draulic system for providing inverse time delay. 


AVAILABLE IN 17 PRESSURE RANGES FROM 


0-30° VAC. TO 300-2500 PSI. 
WITH THE SENSITIVITY YOUR APPLICATION REQUIRES 
Conforms to Nema specifications 1A (semi-dust 
tight), 2 (drip tight), 3 (weather resistant, weather 
proof, splash proof, sleet proof, moisture resist- 
ant and rain tight), 4 water tight (hose test). 
The cover provides for visible inspection 
of the sealed Mercoid mercury contact and the 


calibrated dial. Adjustments are external. 
WRITE FOR BULLETIN 14 PW 


SCHHSSSSSSSSHSHSHSSHSSSSSSHSHSHSHSHSSHSSESSHHSOSEOEE 


THE MERCOID CORPORATION 


4201 BELMONT AVE., CHICAGO 41, ILLINOIS 
LLLP EORLE DELLE EBLE BREESE PLES EACLE EE, 


For more information circle 125 on inquiry card. 








The electrical and mechanical phases of operation are 
completely isolated from one another .... thus ratings 
as low as 5 milliamperes are possible since only an in- 
crease in coil-turns is required to provide the necessary 
magnetomotive force; yet no changes are required in the 
mechanical phase. 

Unlike other breakers, hydraulic-magnetic breakers are 
adaptable to: relay trip, shunt trip, calibrating tap, dual 
ratings, etc. . . . One basic coil element covers the entire 
ampere range... . ratings may be furnished of 0.35, 
2.5, 13, 87, or whatever ampere rating is really required. 
(From 24-page Bulletin 201, “Circuit Breaker Engineering 
Guide, Heinemann Electric Co., Trenton 2, N. J.) 


For this literature circle 512 on inquiry card. 


Possibilities of Research 


How much does laboratory quality control cost? Can a 

small business afford it? Would it surprise you to learn 
RESEARCH EXPENDITURE RETURN AS A 

AS A PERCENTAGE OF 





Schaevitz Accelerometers are 
continuously indicating, elec- 
tro-mechanical, precision 
units for use in evaluating 
the performance of vehicles, 
structural members and ac- 
cessory equipment. They will 
enable you to get extremely 


To Get Your Important 
Test Data, Use Sensitive, 
Accurate, Reliable... 


Schaevitz Accelerometers 













either Linear Variable Differ- 

ential Transformers or sin- 
le coil indicators for use in 
requency modulated teleme- 

tering systems. 

Several types of Schaevitz 

Accelerometers are available 





ee 






























PERCENTAGE OF SALES NET WORTH to meet your particular re- 
accurate test results because: quirements: Linear Acceler- 
@ they’re light in weight and ometers with full scale ranges 
ELECTRICAL MACHINERY 6.4 14.5 13.7 have negligible effect upon from +0.1 to +700 G ond 
palathnneinieidk entianiein ss oe ee motion of test body. with natural frequencies from 
° TIFIC AND : : 10 cycles per second to 800 
e they provide large electri- 
CONTROLLING INSTRUMENTS 64 13.2 11.6 ah aan ae tr os eycles per second, and Angu- 
with other commercially ae — a im nar. 
PRIMARY METAL INDUSTRIES 0.4 12:5 9.5 available equipment. pice son pea nd a 
——EE _ —_— —- range 
' @ they're very rugged and are of +5 to +100 or more ra- 
FOOD AND KINDRED PRODUCTS 0.3 — 4 _ 8.1 746 unaffected by me ~ ni tee sod p nee BA 
load several times full scale. Wislin,, aide: en- eal Soe’ conn: 
@ they employ as pick offs plete details. 
1951 1951 1952 schaewitz 
that a fine quality control laboratory could be established engimeering 
in your plant for less than $5000? (From new booklet 
“Quality Control & Research,” Scientific Apparatus Mak- P.O. Box 505, Camden 1, New Jersey 
ers Assoc., 20 N. Wacker Dr., Chicago 6, Iil.) | Merchantville 8-353 


For this literature circle 513 on inquiry card. For more information circle 127 on inquiry card. 





NZIQHiDS WORTH STOR Ve 
ARE WORTH MEASURING « 








Now your EARS can "SEE 
those hidden troubles 








with a 


LIQUIDOMETER 


@ FOR GAUGING LIQUIDS 


OF ALL KINDS 
LZ, @ 100% AUTOMATIC 
| @ APPROVED BY 


UNDERWRITERS’ 
LABORATORIES 








Most effective instrument ever developed 
for pin-pointing and identifying mechanical 
defects. Saves time and dollars tracking 
down troubles in bearings, gears, mechan- 
isms . . . detects leaks, knocks, piston 
slaps—any defects that make a sound. 
A precision instrument of Marsh qual- 


ity, sensitive to faintest sounds... . . ,. 
with handy probe and headband as Ask WRITE FOR COM t 
illustrated. A remarkable tool, mod- for pe carmecncmcins 


erately priced. 
MARSH INSTRUMENT CO. 


Sales affiliate of Jas. P. Marsh Corporation 
Dept. 42, Skokie, Illinois 


For more information circle 126 on inquiry card. 


rue LIQUIDOMETER cox» 


Circular 


36-27 SKILLMAN AVE., LONG ISLAND CITY,I,N.Y. 
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For 
after 
Shutdown 
| protection... 


AGASTAT 


TIME DELAY RELAY 
Allows operation of auxiliary protective devices* after operating cycle 
is stopped. Easily installed in any electrical line. 
The AGASTAT is — 
¢ light, versatile, dependable. 








* instantaneous recycling. 
unaffected by voltage variations. 
adjustable in timing from 0.1 second to more than 10 minutes. 


available in models that offer delays on energizing and de- 
energizing, two step delays, manually-actuated time delay 
switch, remote push button control. 


*WRITE for new 4-page application folder describing how one large 
company solved its after-operating problem. Address Dept. A21-39. 


Elastic Stop Nut Corporation 
of America 





1027 Newark Avenue, Elizabeth, New Jersey 
Pioneers in pneumatic timing. 


For more information circle 129 on inquiry card. 





Test Your 1." 


See Page 477 for Answers 


All Questions are based on editorial matter in this issue. 





Question 1 


In using a boiling-water 
reference bath the temper- 
ature of the bath is af- 
fected by 

(a) barometric pressure 

only 

(b) water composition 

only 

(c) both barometric 

pressure and water 
composition 

(d) neither barometric 

pressure nor water 
composition 


Question 2 


Barometric pressure at 
sea level is 

(a) 760 mm Hg 

(b) 29.92 in. Hg 

(c) 14.7 psia 

(d) all the above 


Question 3 


Which of the following 
statements about a radia- 
tion blackbody is NOT 
true? 


(a) It absorbs all the 
radiant energy inci- 
dent upon it. 

(b) It is the only body 
for which the rela- 
tion between the in- 
tensity of its radi- 
ant energy and its 
temperatureis 
known. 

(c) Dark objects are 
perfect blackbodies. 

(d) It is used as a radi- 
ation standard. 


Question 4 


In strip pickling it is 
necessary to measure and 
control the addition of acid 
to the pickling tanks. 
Which of the following 
statements about control 
of the acid addition is NOT 
true? 

(a) Pipes, valves, and 
instruments han- 
dling acid should be 
of stainless steel. 

(b) Acid is proportioned 
to water addition. 

(c) Facilities for batch 








Just published— — 


PROCESS CONTROL 


A. J. Young 


Imperial Chemical Industries, Ltd. 


Covers: 


Check this list. 


4-page index. 


and Parall 
1952, cloth, 207 pages. 


3-page index. 


Nuclear Reactors for 


How's your 


Industry and Universities. 
edited by Ernest H. Wakefield, 1954, cloth, 102 pages, 


Price $2.00 1 


pl wen Survey of Flow Through Orifices 
Throated Nozzles by T. H. Redding, 


Price $6.00 1 


Process Control by A. J. Young, 1954, 140 pages, 


Price $2.00 J 





control problem 
operation of closed-loop 
modes of control 

& types available 


Cloth, 134 + vi, illustrated, 3-page index. 


$2.00  restes 


(Payment must accompany order) 


Instruments Publishing Company 
845 Ridge Avenue 
Pittsburgh 12, Pennsylvania 


Enclosed is $ for. copies of Young’s PROCESS 
CONTROL BOOK at $2.00 each, postpaid. 
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Electronic circuitry for Instruments and Equipment 
by Milton H. Aronson, 1953, cloth, 310 pages. 
Price $4.00 1 


Scientific and Industrial Glass Blowing and Labora- 
tory Techniques by W. E. Barr and Victor J. An- 
born, 1949, 4%4” x 8”, 388 pages. Price $6.00 [1 


The Electronic Control Handbook by R. R. Batcher 
& Wm. Moulic, 1952, paper, 244 pages. 
Price $3.00 1 


Heat Inertia Problems of Automatic Control of Tem- 
perature by Victor Brodia, 1950, paper, 54” x 8%”, 
61 pages. Price $1.00 Fj 


Applications of Industrial pH Controls by Allen L. 
Chaplin, 1950, cloth, 4%” x 8”, 144 pages. 
Price $2.50 1 


Maintenance and Servicing of Electrical Instru- 
ments by James Spencer, Third Edition 1951, cloth, 
4%” x 84%”, 256 pages. Price $3.00 1 


Mechanical Measurements by Electrical Methods by 
Howard C. Roberts, Second Edition 1951, cloth, 
4%” x 8%”, 537 pages. Price $4.00 1 


Operation and Care of Circular-scale Instruments by 
James Spencer, 1949, cloth, 44%” x 8”, 90 pages. 
’Price $1.50 2 








and continuous addi- 
tion of acid should 
be available. 

(d) Batch control is 
used for tank make- 
up, and continuous 
control for maxi- 
mum efficiency. 


Question 5 


Which of the following 
statements about the Mc- 
Ilroy Fluid Network Ana- 
lyzer is NOT true? 


(a) It is essentially an 
analog computer. 

(b) Fluistors simulate 
the fluid flow. 

(c) Pressure is simu- 
lated by voltage. 

(d) Fluistors are non- 
linear resistors. 


Question 6 


Which of the following 
statements about checking 
positive-displacement met- 
ers for liquid service is 
NOT true? 

(a) Both permanent and 
portable proving 
systems are used 
for both marketing 
and industrial met- 
ers. 

(b) Both permanent and 
portable systems 
use prover tanks. 





(c) Prover tanks need 
be calibrated only 
when installed. 

(d) Accuracy of most 
marketing and in- 
dustrial types is 
about plus or minus 
0.2 percent. 


Question 7 


The major constituents 
of the air at the earth’s 
surface are 

(a) nitrogen and oxy- 


gen 
(b) hydrogen and oxy- 


gen 

(c) earbon dioxide and 
oxygen 

(d) hydrocarbons and 
oxygen 


Question 8 


Ozone is 


Question 9 


Normal concentration of 
ozone in the air at earth’s 
surface (in parts per hun- 
dred million) is about 

(a) 

(b) 5 

(c) 5000 

(d) 5 x 106 





technical library? 





Instrumentation for the Process Industries (Sixth 
Symposium) 1952, paper, 8” x 11%”, 64 pages. 
Price $2.50 1 


Instrumentation for the Process Industries (Fifth 
Symposium) 1951, paper, 8” x 11%”, 56 pages. 
Price $2.50 [1 


Guide to Foreign Sources of Metallurgical Literature 
by John T. Milek, 1951, paper, 8%” x 11”, 108 pages. 
Price $2.50 [1 


A Romance in Research—The Life of C. F. Burgess 
by A. McQueen with Technical Appendix by O. W. 
Storey, 1951, cloth, 6” x 9”, 430 pages. Price $6.00 1 


Stress Corrosion of Mild Steel by James T. Waber & 
Hugh J. McDonald, 1947, paper, 5%” x 8%”, vi+ 
94 pages. _ Price $2.00 [1 


Instrumentation for the Iron & Steel Industry (Pro- 
ceedings of Second Conference) 1953, paper 8” x 
BE lel Price $2.00 1 


Instrumentation for the Iron & Steel Industry (Pro- 
ceedings of First Conference) 1951, paper, 8” x 
114%”, 52 pages. Price $2.00 1 


(Payment must accompany order) 


Instruments Publishing Company 
845 Ridge Avenue, 
Pittsburgh 12, Pennsylvania 
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3755 Ridge Avenue 


Precise 
TEMPERATURE 
MEASUREMENTS 


.-» with the Rubicon * 
MUELLER BRIDGE 


A highly accurate and specialized form of the Wheatstone 

bridge designed expressly for precise resistance ther- 

mometry with three- or four-lead thermometers and for 

the measurement of other similar resistors within its range. at 

@ Wide range: 0 to 141.1110 ohms in increments of 0.0001 
ohm 

@ Unity ratio with provision for convenient checking and 
Precise adjustment of ratio arms 

@ Built-in mercury commutator for lead resistance com- 
pensation 

@ Sub-panel switch construction 

@ Built-in plug and block assembly for conveniently check- 
ing ratio, bridge zero and thermometer resistance with 
no disturbance of external bridge connections 


Described in Bulletin 100 





. + with the Rubicon 
PORTABLE PRECISION POTENTIOMETER 


A two-dial instrument of exceptional accuracy and sensitivity. 


e High-sensitivity, sturdy, built-in Pointerlite galvanometer— 
permits balancing to within 2 microvolts in low resistance 
circuits 

e Completely self-contained assembly—no external acces- 
sories except the thermocouple circuit 

e Two ranges —0 to 16.1 and 0 to 161 millivolts—readable 
to within 2 and 20 microvolts respectively 


© Sturdy, compact construction for long dependable service 


Described in Bulletin 270 


RUBICON COMPANY 


Electrical Instrument Makers 
Philadelphia 32, Pa. 
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New Literature... 





INSTRUMENTS 


and 





For further information use the postage-free order card on page 487. 


AUTOMATION 


Automation Dictionary. New 20- 
page “Automation Dictionary” G-84 
defines words and phrases used in 
automation field—Minneapolis-Hon- 
eywell Regulator Co., Industrial Div., 
Phila., Pa. 


Circle 514 on inquiry card. 


Process Controllers. New 4-page 
Booklet ND46-33 (103) describes 
maker’s “Speedomax Type H” posi- 
tion-adjusting controllers for heat- 
treating, baking and drying applica- 
tions.—Leeds & Northrup Co., 4907 
Stenton Ave., Phila. 44, Pa. 


Circle 515 on inquiry card 


Process Instrumentation. Five new 
Data Sheets ND46-33 (100 to 104) 
describe and illustrate maker’s 
“Speedomax Type H” indicator and 
indicating recorders, two-position, pro- 
portional action, position-adjusting 
and duration-adjusting type control- 
lers.—Leeds & Northrup Co., 4934 
Stenton Ave., Phila. 44, Pa. 


Circle 516 on inquiry card. 


Meter Controller. New 2-page bro- 
chure presents maker’s Models 360, 
360 H, and 361 H meter controllers 
(D’Arsonval movement plus relay con- 
tact) for process control and monitor- 
ing.—Daytronic Corp., 216 S. Main 
St., Dayton, Ohio. 


Circle 517 on inquiry card. 


Servo Amplifiers. Two new 2-page 
bulletins describe maker’s “Model 434- 
B, 463-B and 472-B” transistor-mag- 
netic-amplifier servoamplifiers for 
medium-performance positional loops 
where zero maintenance and absolute 
reliability are paramount.—Industrial 
Control Co., Wyandanch, L. IL, N. Y. 


Circle 518 on inquiry card. 


Electromechanical Amplifier. New 
4-page booklet describes maker’s elec- 
tromechanical amplifier, a proportion- 
al dual-differential powder-clutch-con- 
trolled servomechanism for control 
of machines and mechanisms where a 
rotating device is employed as a 
scource.—Electomic Designs, P. 
Box 1156, Greenwich, Conn. 


C rcie 519 on inquiry cara. 


Plating Tank Control. New 4-pvage 
Leaflet 8267D describes maker’s “Solu 
Bridge” automatic rinse-tank control 
system which continuously measures 
degree of conductivity present in a 
solution, and permanently maintains a 
selected control point.—Industrial In- 
struments, Inc., 89 Commerce Rd., 
Cedar Grove, N. J. 

Circle 520 on inquiry card. 


Circuit Controlling Counter. New 
8-page Bulletin 505 describes and il- 
lustrates maker’s “Programonitor” 
multi-stage circuit-controlling coun- 
ter with automatic recycling.—Coun- 
ter and Control Corp., 5225 W. Elec- 
tric Ave., Milwaukee 14, Wisc. 

Circle 521 on inquiry card. 


Water Works Equipment. New 4- 
page Technical Memo BIF-M3 de- 
scribes and illustrates water works 
equipment and instrumentation check 
list for engineers. Includes flow dia- 
grams for various water works sys- 
tems.—B-I-F Industries, Inc., 345 Har- 
ris Ave., Providence 1, R. I. 


Circle §22 on inquiry card. 


Pilot Relay. New 2-page bulletin 
describes maker’s electronic pilot re- 
lay “Model EB” for controlling large 
values of current and power with a 
current flow of 2 micro-amperes.—In- 
dustrial Electronic Controls Co., 2271 
East 14th St., Brooklyn 29, N. Y. 


Circle 523 on inquiry card 


Production Vial Filler. New 2-page 
bulletin describes and illustrates mak- 
er’s “Filamatic Duplex” a double-noz- 
zle production filler, variable-rate 
metering pump, and two-stage vial 
filler—Scientific Glass Apparatus 
Co., Inc., Bloomfield, N. J. 


Circle 524 on inquiry card. 


Are Furnace Control. New 4-page 
Bulletin 162 describes maker’s fur- 
nace electrode control for hydraulical- 
ly-positioning are furnace electrodes. 
—Askania Regulator Co., 240 E. On- 
tario St., Chicago 11, IIl. 


Circle 525 on inquiry card. 


Moisture Control. New 4-page issue 
of “Humidity Engineer” (Vol. 5, No. 
4) features article on “Blast Air 
Moisture Control Improves Cupola 
Irons.”—Surface Combustion Corp., 
Toledo 1, Ohio. 

Circle 526 on inquiry card 


Machine Control, Gaging. New 12- 
page Catalog AU-1154 presents ap- 


plication and engineering data on 
maker’s control units for automatic 
machine control, gaging, classifying, 
and segregating processes.—Sheffield 
Corp., Dayton 1, Ohio. 

Circle 527 on inquiry card. 


Automation Equipment. New 16- 
page Brochure SDD 230 pictures and 
describes maker’s automation equip- 
ment including remote control and 
indicator console, facsimile plotter and 
computer, electronic color scanner, 
special-purpose machine-tool compu- 
ters, etc.—Austin Co., 76 Ninth Ave., 
New York City 11, N. Y. 

Circle 528 on inquiry card. 


Sectionized Automation. New 18- 
page illustrated booklet 659 presents 
description of maker’s “Transfer- 
matic” sectionized automation, com- 
pletely integrated production line that 
permits shutting down of some opera- 
tions without interrupting production. 
—Cross Co., Detroit 7, Mich. 


Circle 529 on inquiry card. 
Machine-Tool Automation. New 12- 
page catalog describes and illustrates 
maker’s automation, mill-balancing, 
and transfer machine tools; center 
column and special machines for drill- 
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AUTOMATION 


ing, reaming, tapping, boring, turn- 
ing, milling and mill-balancing.—Sny- 
der Tool & Engineering Co., 3400 E. 
Lafayette Ave., Detroit 7, Mich. 
Circle 530 or 


inquiry card. 


Hydraulic Control Manifolds. New 
4-page bulletin describes operation 
and applications of maker’s hydraulic 
control manifolds for control of hy- 
draulically-operated equipment.—Al- 
mo Tool Co., 11470 Kaltz, Centerline, 
Mich. 

Circle 531 on inquiry card. 


Variable-Speed Controls. New 8- 
page Catalog 88-55 presents maker’s 
indexing turntables and variable-speed 
controls.—Eisler Engineering Co., 
Inc., 750 S. 13th St., Newark 3, N. J. 


Circle 532 on inquiry card. 


VALVES 


Valves. New 64-page Catalog 654 
describes and illustrates maker’s 
needle, globe, plug, check, relief, se- 
lector, aviation, industrial and special 
valves for hydraulic, lubricating, fuel, 
steam and other fluid systems.—Re- 
public Manufacturing Co., 15655 
Brookpark Rd., Cleveland 11, Ohio. 


Circle 533 on inqu 


ry card, 


Solenoid Valve. New 12-page Bro- 
chure 215 presents description of mak- 
er’s “Electro-Mite” combination sole- 
noid valve, flow rate control and inlet 
strainer. Includes flow rate charts 
and_ specifications—Hays Manufac- 
turing Co., West 12th St., Erie, Pa. 

Circle 534 on inquiry card. 


Steam Traps. New 8-page Bulletin 
255A describes maker’s thermodynam- 
ic steam traps for high pressure and 
superheated steam mains.—Sarco Co., 
Inc., 350 Fifth Ave., N. Y. 1, N. Y. 


Circle 535 on inquiry card. 


Slurry Control Valve. New 4-page 
bulletin describes maker’s “Red Jack- 
et” flexible-sleeve-type pneumatic-op- 
erated control valve for controlling 
pipe lines, slurry, sand, etc.—Red 
Jacket Co., Inc., 510 Investment Bldg., 
Pgh. 22, Pa. 

Circle Sn inquiry card. 


Valves, Cocks. New 8-page bro- 
chure describes maker’s line of posi- 
tive acting cock-type valves. Includes 
illustrations of eight types of cocks 
manufactured in standard pipe sizes 
with working pressures from 150 psi. 
—Mack Equipment and Machine Co., 
327 N. Indiana Ave.,. Atlantic City, 
N. J. 

Circle 537 on inquiry card. 


Shut-Off Valves. New 4-page Bul- 
letin M-302 presents operating and 
construction details, application ex- 
amples and dimension tables on mak- 
er’s “lock-tite” safety shut-off valves. 
—KEclipse Fuel Engineering Co., 1002 
Buchanan St., Rockford, III. 

Circle 538 on inquiry card. 





PEERLESS 
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Eliminates 
| RUINED HEATS 








| i 'MELETRON PRESSURE SWITCH 
1s for Explosive Atmospheres 


@ LOW COST 


because of design simplicity 


@ SMALL and COMPACT 


for easy installation 


@ EXTREME ACCURACY 


Bienes iti | moving and wearing parts are eliminated 
& 

@ NOT AFFECTED BY VIBRATION 

eee by Detecting and no liquid switching elements are used 

2 
Correcting Thermocouple "" amehemenee 
a * . , @ EASILY ADJUSTABLE 

Circuit Failure insanity by convenient adjusting nut 

@ OPERATES IN ANY POSITION 


During Heat Treating and pidpestooeliae 
Melting Operations .. . 


@ Easily installed on your pyrometer, the 
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PEERLESS RESTORER renews loose, oily or 1 

dirty thermocouple circuit connections and | § 7) ) —S=ST1 oe bl 

re-fuses broken thermocouple tips. This insures 23 } r i = \ 

true pyrometer reading and proper heat control. | | ; \ f 
> \, 2 


Automatic and manual models of the inex- 

pensive RESTORER repeatedly check thermo- 
couples DURING your heating or melting opera- 
tion. The RESTORER improves any type of ther- 


s. mocouple with any gage or length of lead wire. RB ARKSD ALE V ALVES 


One Restorer checks many thermocouples PRESSURE SWITCH DIVISION 
5125 Alcoa Avenue, Los Angeles 58, California 


on many of your furnaces 


LIST PRICE $46.20 


send FREE operating and engineering data sheets 920-25 

















Send for Catalog R-22 NAME TITLE 
ELECTRONICS DIVISION COMPANY 
| 3 ) THE PEERLESS ELECTRIC COMPANY | 
| ADDRESS 
MOTORS . FANS . BLOWERS . ELECTRONIC EQU/PMENT 
West Market St. - Warren, Ohio CITY ZONE es a 
. RMB HRHEERE Ree eee ee eee 
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MECHANICAL 
INTEGRATORS 


from FORD INSTRUMENT 


for extreme 
accuracy in 
computing and variable 
speed applications 


@ STANDARD INTEGRATORS 


in 2142” and 5” disk diameters 
FOR EARLY DELIVERY 


@ and a variety of SPECIALS, such 
as component and tangent inte- 
grators. 


Ford Instrument’s standard mechani- 
cal integrators utilize the Company’s 
two-ball and disk low-friction design. 
Supplied with a patented ball roller 
tilt device which minimizes ball slip 
for all carriage positions, these inte- 
grators are high precision units for a 
wide variety of computing and vari- 
able speed drive applications. 


FREE — Fully illustrated 
dota bulletin gives speci- 
fications and perform 
ance information. Please 


address Dept. IA 


: 47 
(@ FORD INSTRUMENT 
ca COMPANY 


| Division of The Sperry Corporation 
is 31-10 Thomson Ave. 
Long Island City 1, N. Y. 


Ford Instrument’s standard components 





a 
a 


Telesyn 
9 Synchros 


























MANUFACTURERS’ NEW LITERATURE 





MOTORS 


Motors. New 8-page multi-color 
Booklet F 1878 illustrates maker’s 
20 principal types of motors, includ- 
ing uniclosed, totally-enclosed, explo- 
sion-proof, varidrive, syncrogear, ver- 
tical solid shaft, test stands, aircraft, 
etc.—U. S. Electrical Motors, Inc., 
Box 2058, Los Angeles 54, Calif. 

Circle 539 on inquiry card. 


Brake Motor. New 2-page Bulletin 
PM4-954 describes maker’s 40-watt 
internal-brake motor for applications 
requiring high torque. Includes per- 
formance chart giving relationship 
between torque output and input am- 
peres, speed, output watts, and per- 
cent efficiency—Dalmotor Co., 1342 
Clay St., Santa Clara, Calif. 


Circle 540 on inquiry card. 


Motor-Speed Controls. New 8-page 
issue of “Experimenter” (Vol. 29, No. 
5) features article on ‘“Unmounted 
Motor Speed Controls for Assembly 
into other Equipment.”—General Ra- 
dio Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass. 

Circle 541 on inquiry card. 


POWER DRIVES 


Hydraulic Cylinders. New 4-page 
Folder 3547 presents complete list of 
maker’s air and hydraulic cylinders 
and boosters. Includes price list.— 
Miller Fluid Power Co., 2040 N. Haw- 
thorne Ave., Melrose Park, IIl. 


Circle 542 on inquiry card. 


Adjustable-Speed Drives. New 8- 
page Bulletin SF1 presents construc- 
tion details, capacities, characteristic 
torque curves, dimensions and effi- 
ciencies of maker’s “Dynaspede” ad- 
justable-speed-drive eddy-current cou- 
plings.—Dynamatic Div., Eaton Man- 
ufacturing Co., 3307 Fourteenth Ave., 
Kenosha, Wisc. 

Circle 543 < 


Power Steering Systems. New 4- 
page Catalog M 5106 presents mak- 
er’s line of oil-hydraulic power-steer- 
ing components for trucks, buses, ma- 
terial handling and other commercial 
type vehicles.—Vickers, Inc., 1400 
Oakman Blvd., Detroit 32, Mich. 


Circle 544 on inquiry card. 


TEMPERATURE 


Thermoregulators. New 12-page 
brochure presents maker’s line of (1) 


mercury thermoregulators featuring 
rising mercury and relay, (2) elec- 
tronic Hi-Lo temperature alarm, (3) 
industrial and lab mercury-in-glass 
thermometers. New 2-page Catalog 
Sheets 15 and 20 describe new “Quick 
Set” thermoregulator with fingertip 
adjustment, and new “Signal Light” 
thermoregulator with colored-light in- 
dicator.—Philadelphia Scientific Glass 
Co., Abington, Pa. 


Circle 545 on inquiry card. 


Temperature System Tester. New 
12-page brochure describes and illus- 
trates maker’s “Jetcal” jet engine 
temperature system tester that checks 
accuracy of thermocouple systems 
right on aircraft or on engine’s pro- 
duction line in manufacture.—B & H 
Instrument Co., Inc., 1009 Norwood, 
Fort Worth 7, Texas. 

Circle 546 on inqu 


ry card. 


Temperature Transmitter. New 8- 
page Bulletin 3302 describes and il- 
lustrates maker’s “Nullmatic Model 
33” temperature transmitter. Includes 
dimensions and specifications.—Moore 
Products Co., Phila. 24, Pa. 


Circle 547 on inquiry card. 


Temperature-Sensing Element. New 
2-page bulletin describes maker’s 
thermistor-type thermosensing  ele- 
ment with high response speed for 
temperature measurement.—K yber- 
netes Corp., 1100 Raymond Blvd., 
Newark 5, N. J. 

Circle 548 on inquiry card. 


Industrial Thermometers. New 16- 
page brochure describes and _illus- 
trates maker’s industrial thermom- 
eters, including straight form, back 
angle, right and left side angle, 
oblique angle, varnish kettle, sanitary 
dough and dairy thermometers.—Al- 
bert A. Weiss & Son, 263 Vanderbilt 
Ave., Brooklyn 5, N. Y. 

Circle 549 on inquiry card. 


Temperature Controller. New 2- 
page Bulletin MC-122 describes and 
illustrates maker’s “Series 540” re- 
mote-indicating temperature control- 
ler for processing equipment, kilns, 
ovens and general industrial process 
control applications——Fenwal, Inc., 
Ashland, Mass. 


Circle 550 on inquiry card. 


Thermostat. New 2-page Brochure 
MC-122 presents performance specifi- 
cations of maker’s “Series 20000” 
liquid-filled, local-bulb thermostat for 


INSTRUMENT & CONTROL 


CONSULTANTS 


Engineering Services, Test- 
ing Laboratories and other 
Professional Services 








GAUGE & INSTRUMENT 
CONTROLLED AUTOMATION 


Your present machines can be equipped with 
full automation, including automatic loading 
and gauge feedback contro! of size. 
SPECIALISTS IN CENTERLESS GRINDER 
AUTOMATION. 


Jessup Eng. 66 53 3980 Superior Ave. 
& Dev. Co. JEDCO Cincinnati 36, Ohio 








C.O.M.S.I.P. 


Specialized in control Engineering 
Instrument layout—Procurement—Application— 
conventional and graphic panel design and 
construction 

INSTALLATION—REVAMPING 
STARTING UP—MAINTENANCE 


40 Ave. Verdun @ Croissy @ S&O France 
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control of process and oven tempera- 
tures.—Fenwal, Inc., Ashland, Mass. 


Circle 551 on inquiry card. 


Industrial Ovens. New 4-page Bul- 
letin 5510 presents description of 
maker’s controller-indicator, recircu- 
lating-air draw furnace, lab muffle 
furnaces and recirculating ovens.— 
Claud S. Gordon Co., 3000 S. Wallace 
St., Chicago 16, Il. 


Circle 552 on inquiry card. 


Oil and Gas Burners. New 2-page 
Data Sheet 1-415 describes maker’s 
“Series 630-P” combination oil- and 
gas-burners for radiant tube firing 
in controlled-atmosphere furnaces.— 
Hauck Manufacturing Co., 124-136 
Tenth St., Brooklyn 15, N. Y. 


Circle 553 on inquiry card. 


Flexible Electric Heaters. New 4- 
page Bulletin T4-35C describes and 
illustrates maker’s flexible heater for 
wrap-around and other heating appli- 
cations.—Pre-Fab Heater Co., Guil- 
ford, Conn. 


Circle 554 on inquiry card. 


PRESSURE 


Pressure Transducer. New 4-page 
bulletin describes maker’s dual-ele- 
ment pressure transducer for trans- 
lating static and dynamic air pres- 
sures to equivalent voltages.—Tech- 
nology Instrument Corp., 531 Main 
St., Acton, Mass. 


Circle 555 on inquiry card. 


Draft Gage. New 4-page Brochure 
52.1060.210 pictures and describes 
maker’s “Vertiscale” draft gage that 
features 3-way cock, easy zero check, 
no parallax, removable units, dust- 
tight case, lucite scales, diaphragm 
operation, etc.—Hays Corp., 742 E. 
8th St., Michigan City, Ind. 

Circle 556 on inquiry card. 


Pressure Switch. New 2-page bulle- 
tin describes maker’s “Meletron Model 
462” pressure-difference switch which 
senses pressure difference of 0 to 99 
psi. between two pressures within 
working range of 0.05 to 100 psi.— 
Barksdale Valves, 5125 Alcoa Ave., 
Los Angeles 58, Calif. 


Circle 557 on inquiry card. 


Vacuum Regulator. New 2-page 
Data Sheet 10866R describes maker’s 
“Micro-Set Manostat” for regulating 
and holding constant vacuum within 
0.1 mm mercury pressure.—Precision 
Scientific Co., 3737 W. Cortland St., 
Chicago 47, Ill. 


Circle 558 on inquiry card. 


Leak Detector. New 16-page issue 
of “CEC Recordings” (Vol. 9, No. 1) 
features article on “24-110” leak de- 
tectors for detection of leaks in vacu- 
um systems.—Consolidated Engineer- 
ing Corp., 300 N. Sierra Madre Villa, 
Pasadena 15, Calif. 

Circle 559 on inquiry card. 


FLOW 


Rotameters. New 20-page Bulletin 
115 presents description of maker’s 
“Full-View” rotameters for flow 
measurement and control. Includes 
flow-capacity charts and details on 
design and construction.—Brooks Ro- 
tameter Co., Lansdale, Pa. 

Circle 560 on inquiry card. 
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Airfoil Effect 
ASSISTS Closing 





Between Seats 


Hydraulic Imbalance Makes SMS-Rotovalves 


EASY TO OPERATE 


SMS-Rotovalves are easier to open and close. As shown above, 
hydraulic imbalance creates a strong airfoil effect to help ease 
closing. Regulation can be fast or slow to suit process needs. 


SMS-Rotovalves give complete control in all positions of an ex- 
tremely wide operating range. Turndown is so great that one 
Rotovalve can often replace two, or three conventional valves. 
Pumping costs are cut, for a full open Rotovalve has no more 
pressure drop than an equivalent length of pipe of the same 
diameter. 


S. Morgan Smith offers you complete valve engineering service. 
For information on our entire line of cone, ball and butterfly 
valves and their suitability for the 
varied demands of your control prob- 
lems, see your local representative, 
or write to S$. Morgan Smith Com- 
pany, York, Pennsylvania. 


Hydraulic Gates & Hoists 
Turbines # Trash Rakes 
Pumps Accessories 


HYDRODYNAMICS 





Rotovalves Free-Discharge 
Ball Valves Valves 
Butterfly # Controllable-Pitch 
Valves Ship Propellers 


AFFILIATE: S$. MORGAN SMITH, CANADA, LIMITED, TORONTO 
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NEW LITERATURE 





Proportioning Systems. New 28- 
page Bulletin 0351 describes maker’s 
“Select-O-Weigh” system for measur- 
ing and controlling pressure, tension, 


| weight, etc. Includes photographs and 


engineering drawings illustrating in- 
stallations—Richardson Scale Co., 
Van Houten Ave., Clifton, N. J. 


Circle 561 on inquiry card. 


Chemical Blender. New 8-page 
Booklet SM-2070 describes and illus- 
trates maker’s “Model TC” blender 
for caustic dilution, asphalt blending, 
cutting of heavy fuel oil and blending 
of butane and gasoline.—Proportion- 
eers. Inc., Providence 1, R. I. 

Circle 562 on inquiry card 


Gas Feeders. New 12-page Bulletin | 
840-L29 describes and illustrates mak- | 
| er’s chlorine gas feeders in treatment 


Includes photo- 
tables and 


of industrial waste. 
graphs, diagrams, 


Harris Ave., Providence, R. I. 

Circle 563 on inquiry card. 
Flow-Control System. New 4-page 
Data Sheet A-54-4 describes use of 
maker’s controlled volume pumps for 
metering and controlling flow of sev- 


eral low-capacity chemicals for con- | 


tinuous polymerization of rubber.- 
Milton Roy Co., 1300 E. 
Lane, Phila. 18, Pa. 


Circle 564 or 


RECORDING 


Recording Charts. New 12-page bul- | 
letin presents description of maker’s | 
dial, rectangular and roll charts. In- | 
cludes samples of dial and roll-type | 
over | 


charts, and gives outlines of 
8000 different standard charts.—Tech- 


nical Charts, Inc., 189 Van Rensselaer | 


St., Buffalo 10, N. Y. 
Circle 565 on inquiry 


Cardiac Vectorscope. New 


oratory.—Technicon Cardiograph 
Circle 566 on inquiry ard 


Permanent Markings. New 4-page 
bulletin pictures maker’s “Wrinlay 


flow | 
sheets.—Builders-Providence, Inc., 345 


6-page | 
leaflet presents description on maker’s | 
recording vectorscope for cardiac lab- | 


Corp., 215 E. 149th St., New York 51, | 
Se 
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Mermaid | 


SERVOBIRD 


* Radio Instrument Line 
Navigation Direction Finding 
Radar Facsimile Recorder 
Measurement Instruments 
Communication Receivers 
High Voltage Power Supplies 


Servolab Instrument Line 


Servoscope* 
Servoboard* 
Servo Amplifiers 


Servolab Building Blocks 


Process” for application of permanent | 


markings to panels, dials, chassis, 
schematics.—Photo Chemical 
ucts, 479 Walton Ave., New 
a Es 


York, 


Circle 567 on inquiry card. 


Recorder. New 16-page Bulletin 541 
describes and illustrates maker’s “Tet- 
co, Type R-500” recorder for perma- 
nent records of speed or production 
rate, plus totalization of production. 
—Electric Tachometer Corp., 2218 
Vine St., Phila. 3, Pa. 

Circle 568 on inquiry card. 


COMPUTING, 
DATA PROCESSING 


Magnetic Memory. New 8-page Bul- 
letin 4310 describes maker’s new 
“TapeDRUM” high-capacity rapid-ac- 
cess magnetic-storage device for data- 
handling applications such as inven- 


Prod- | 


Infrared Measurements Line 


Bolometer and Preamplifier 
Recorder Amplifier 
Pyrometers 


SERVO 
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NEW HYDE PARK, NEW YORK 
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SERVO CORPORATION 
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tory controls, processing of test data, 
etc.—Clevite-Brush Development Co., 
Cleveland 8, Ohio. 


Circle 569 on inquiry card. 


Data Processing. New 29-page Bro- 
chure 32-6448-0 describes maker’s 
“705” electronic data-processing ma- 
chine that can perform complete se- 
ries of particularly-required opera- 
tions through facilities of fast input 
and output, large-capacity magnetic- 
core memory and automatic control.— 
International Business Corp., 590 
Madison Ave., New York 22, N. Y. 


Circle 570 on inquiry card. 


Computing Equipment. New 4-page 
folder “GEDA Penetrates the Un- 
known”, describes research services 
and equipment, including analog-com- 
puting equipment, available to govern- 
ment and industry at Armour Re- 
search Foundation of Illinois Institute 
of Technology.—Goodyear Aircraft 
Corp., Akron 15, Ohio. 

Circle 571 on inquiry card. 


Tape Readers. New 2-page bulletin 
describes and illustrates maker’s pa- 
per-tape readers “Models FR-350 and 
DR-310” for reading perforated tapes 
at rates up to 60 characters per sec- 
ond.—Soroban Engineering, Inc., Box 
117, Melbourne, Fla. 

Circle 572 on inquiry card. 


Digital Converters. New 12-page 
Bulletin 58-10 describes and illustrates 
maker’s “Digi-Coder” digital conver- 
ters, including electro-mechanical, 
shaft-position and voltage types.— 
Fischer & Porter Co., 302 Jacksonville 
Rd., Hatboro, Pa. 


Circle 573 on inquiry card. 


FORCE, STRESS 


Load Transducers. New 2-page bul- 
letin describes maker’s load trans- 
ducers “Series 140 and 141” for elec- 
trical transmission of force, weight or 
stress with high accuracy.—Daytronic 
Corp., 216 S. Main St., Dayton, Ohio. 

Circle 574 on inquiry card. 


Dynamometer. Four new 2-page bul- 
letins describe maker’s “R1040-1” 
wheel-force dynamometer for meas- 
uring forces applied to aileron and 
elevator controls; ‘“R1040-2”  stick- 
force dynamometer used for measur- 
ing aileron and elevator control for- 
ces; “R1040-3” rudder-force pedal dy- 
namometers; and “R1040-6” servo- 
meter.—Radiation, Inc., 501 Common- 
wealth Ave., Orlando, Fla. 

Circle 575 on inquiry card. 


Stress Analysis. New 4-page Leaf- 
let 17 describes maker’s polaroid pho- 
toelastic demonstration apparatus for 
visual presentation of stress——Ann 
Arbor Instrument Works, 725 Pack- 
ard St., Ann Arbor, Mich. 


Circle 576 on inquiry card. 


SPEED, TIMING 


Tachometer. New 4-page bulletin 
deseribes maker’s “Visutac” spring- 
wound “Stroboscopic” hand tachome- 
ter for measuring rotary and vibra- 
tory speeds.—Boulin Instrument 
Corp., 65 Madison Ave., New York 

M.. Ee 


16, 
Circle 577 on inquiry card. 
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ELINCO 


SELF-SYNCHRONOUS 






UNITS 


ry for remote 


indication 


AK. and control of 





"haliliok 
/ DIFFERENTIAL MEASUREMENT 
/ POSITION 
MOTION 


ANGULAR DISPLACEMENT 


/ Cost-saving Elinco Commercial Type Units are right by every indication — 


— just what you need for day-in-day-out use, or for special indicator- \ 
control applications — yet you save up to half the usual cost with Elinco — \ 


* Motors and Generators for direct “back-to-back” indicator installations 
*Resolvers for use in torque amplification and servo control systems 
where extreme accuracy is not required 

*Phase Shifters wheie “sensing” must be expressed as a phase relationship 
*Rotatable Transformers where rotor displacement varies voltage 

output, for process control and similar applications 


FEATURES AND SPECIFICATIONS — Every Elinco unit is a precision 
instrument manufactured to highest standards, 100% electrically tested, 
individually balanced dynamically and statically, and carefully pro- 
duced under step-by-step quality control of all components. 





Torque at Torque Gradient 
Max. Phase within +10° 
Type Dimensions Accuracy Displ Disp! t 
Midget 2/2" dia. x 3’ 3° 2.5 oz. in. .03 oz. in./deg. 
FB 21/2" dia. x 4” 2° 4.2 o2. in. .053 oz. in./deg. 
A 3%" dia. x 6Ye”’ : 18.0 oz. in. .28 oz. in./deg. 


All above types have 115-volt, 60-cycle primaries, 34-volt secondaries. 
Special units can be supplied with accuracies, torques, and electrical 
characteristics to order. 


When you specify Elinco Self-synchronous Units, you not only save 
substantially, but you receive units made by specialists with years of 
experience producing instrument-type rotary electrical equipment, 
outstanding for efficient design, precision, and quality. Send us your 
specifications . . . let us go to work for you now. 


COMMUTATOR MOTORS % AC MOTORS % AC and DC GENERATORS % SPECIAL ROTARY UNITS 


Custom manufactured in a variety of types to meet individual specifications 
for precision instrument and control applications. Write for catalogs. 
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MANUFACTURERS’ NEW LITERATURE 





Timing Instrument. New 8-page is- 
sue of “Hobbs Hour Meter Talks” 
(Vol. 7, No. 2) presents articles on 
Hobbs engine-hour meters giving 
hours and minutes of engine opera- 
tion—John W. Hobbs Corp., Spring- 
field, Ill. 


Circle 578 on inquiry card. 


ACCELERATION, MOTION 


Accelerometers. Two new 2-page 
Bulletins (ELA1, 2) presents specifi- 
eations on maker’s miniature, high- 
temperature accelerometers.—Pacific 
Scientific Co., 1430 Grande Vista 
Ave., Los Angeles 23, Calif. 

Circle 579 on inquiry card. 


Motion Analyzer. New 4-page bul- 
letin describes maker’s “Vanguard” 
motion analyzer, a specialized projec- 
tor for measuring linear motion vs. 
time interval of events recorded on 
film and for determining velocities, 
accelerations, deflections and stress- 
es.—Photographic Analysis Co., 100 
Rock Hill Rd., Clifton, N. J. 

Circle 580 on 


COUNT 


Electronic Totalizer. New 2-page 
Specification Sheet L-2 describes and 
illustrates maker’s electronic totalizer 
for counting pulse or sine-wave sig- 
nals of 10 millivolts at frequencies up 
to 1000 cps.—Potter Aeronautical Co., 
U. S. Route 22, Union, N. J. 


Circle 581 on inquiry card. 


inquiry card. 


Blood Arithmometer. New 4-page 
Brochure A-12-54 describes and illus- 
trates maker’s blood “Arithmometer,” 
a blood-counting device for lab work 
in diagnosing value of both white and 
red cell blood counts.—Jarrell-Ash Co., 
26 Farwell St., Newtonville, Mass. 


Circle 582 on inquiry card. 


GAGING 


Ultrasonic Thickness Gaging. New 
6-page Bulletin A2 describes maker’s 
“Audigage” thickness testers for 
measuring thickness of metals, glass, 
rigid plastics, etc. by ultrasonics.— 
Branson Instruments, Inc., 430 Fair- 
field Ave., Stamford, Conn. 


Circle 583 on inquiry card. 


Extensometer Strain Gages. New 8- 
page Bulletin 21 describes and illus- 
trates maker’s strain gages for de- 
termining distortion of structures, ma- 
chine parts, bending, ete—Ann Arbor 
Instrument Works, 725 Packard St., 
Ann Arbor, Mich. 


Circle 584 on inquiry card. 


Comparator. New 2-page bulletin 
describes maker’s “Millimess” ampli- 
fying comparator that is graduated in 
0.00005 in., and used for checking out- 
side and inside measurements, thick- 
ness, out-of-round conditions, taper, 
ovalness, threads and gears.—George 
Scherr Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


Circle 585 on inquiry card. 





AUTOMATIC TEMPERATURE 
COMPENSATION FOR 
CONDUCTIVITY MEASUREMENTS 


Industrial Instruments’ thermistor-type automatic 
temperature compensating cells permit reliable, 
accurate recording, control and measurement 
of conductivity without the usual resettings of 


manual 


temperature compensators necessary 


with ordinary cells. The thermistor-type cell con- 
tains a temperature sensitive variable resistor 
which automatically compensates for tempera- 


ture changes at the point of measurement. 


Industrial Instruments 
supplies a complete line 
of recorders, controllers, 
indicators and conduc- 
tivity cells. Write for 
catalog. 


Industrial Instruments: 


89 COMMERCE ROAD, CEDAR GROVE, N. J. 
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Ball Wavometer. New 8-page Leaf- 
let B1 describes maker’s ball wavome- 
ter inspection instrument for measur- 
ing waviness of balls from 1/16 to 
1% inch diameter.—Micrometrical De- 
velopment Corp., Ann Arbor, Mich. 


Circle 586 on inquiry card. 


Thread Triangles. New 4-page leaf- 
let presents description of maker’s 
thread triangles which are hardened, 
precision-ground gages in form of two 
60-degree triangular bars.—Montgom- 
ery & Co., Inc., 53-B Park Place, New 
Xe 7, Ne a 


Circle 587 on inquiry card. 


Dial Indicator Gages. New 8-page 
leaflet pictures and describes maker’s 
dial indicators “Models 222, 225, 333, 
334 and 335.”—Gem Instrument Mfg. 
Co., Cleveland 3, Ohio. 


Circle 588 on inquiry card. 


Gage. New 6-page Bulletin UMG- 
55 describes and illustrates maker’s 
precision undercut measurement gage 
for measuring “O” ring grooves, tap- 
ers, recesses, etc.—Mueller Labora- 
row 239 W. Maple Ave., Monrovia, 

alif. 


Circle 589 on inquiry card. 


Angle Comparator. New 8-page il- 
lustrated Brochure FD-53 describes 
maker’s angle comparator for quality 
control in machine shops and metal 
working departments.—Perkin-Elmer 
Corp., Norwalk, Conn. 


Circle 590 on inquiry card. 


TESTING 


Ultrasonic Testing. New 8-page 
Bulletin 50-105 presents maker’s “Re- 
flectoscope” for testing a variety of 
metals and materials for surface and 
internal defects by ultrasonics.—Sper- 
ry Products, Inc., Shelter Rock Rd., 
Danbury, Conn. 


Circle 591 on inquiry card. 


Hardness Tester. New set of bulle- 
tins describe and illustrate maker’s 
bench adapter used with portable met- 
al-hardness tester to give direct dial 
readings. Includes 2-page price list. 
—Newage International, Inc., 235 E. 
42nd St., N. Y. 17, N. Y 


Circle 592 on inquiry card. 


Surface Tension Tester. New 2-page 
Bulletin 2 describes maker’s “Jiffy- 
Loop” surface tension tester for sur- 
face tensions of solutions up to 200 
F.—Pollack Products Co., 1628 E. 7th 
St., Brooklyn 30, N. Y. 


Circle 593 on inquiry card. 


Indention Tester. New 4-page book- 
let describes maker’s “Durometer” 
rubber indention tester and “Z 224” 
contro] instrument which permits con- 
stant control of “Durometer” accura- 
cy before and after each test.—Wil- 
liam J. Hacker & Co., Inc., 82 Beaver 
St., New York 5, N. Y. 


Circle 594 on inquiry card. 


Grease Tester. New 2-page Data 
Sheet 11498 describes maker’s rede- 
signed water-washout grease tester 
for evaluating resistance of lubricat- 
ing greases in a rotating bearing to 
washout by water.—Precision Scien- 
tific Co., 3737 W. Cortland St., Chi- 
cago 47, Il. 


Circle 595 on inquiry card. 








TEST CHAMBERS 


Test Chambers. New 2-page bulle- 
tin presents specifications on maker’s 
salt-spray fog test chambers.—Devel- 
opment Engineering Co., 9 Cross St., 
Norwalk, Conn. 


Circle 596 on inquiry card. 


Temperature Cabinets. New 4-page 
Bulletin 101 describes and illustrates 
maker’s temperature cabinets “Models 
TAS-12-120A, TAS-2-120A, and TAU- 
27-100WH.”—Trop-Arctic Tempera- 
ture Products, 627 S. Mulberry St., 
Muncie, Ind. 


Circle 597 on inquiry card. 


RADIOACTIVITY 


Industrial Research Nuclear Reac- 
tor. New 14-page Booklet DM-1271 
presents “Proposal for an Industrial 
Research Reactor Facility—owned and 
operated by Industry.”—American 
Machine & Foundry Co., AMF Build- 
ag Madison Ave., New York 16, 


Circle 598 on inquiry card. 


Radioactivity Consultants. New 24- 
page brochure describes services that 
can expedite development of nuclear 
power and industrial applications of 
radioactivity techniques. Services in- 
clude research, development, technical 
services, consultation, equipment pro- 
curement, and industrial surveys.— 
Nuclear Science & Engineering Corp., 
P. O. Box 10901, Pittsburgh, Pa. 


Circle 599 on inquiry card. 


Radiation Instruments. New 28- 
page Catalog B describes and illus- 
trates maker’s scintillation counters, 
sealers, circuits, and radioactivity 
counting accessories—NRD Instru- 
ment Co., 6425 Etzel Ave., St. Louis, 
Mo. 


Circle 600 on inquiry card. 


Strip Scanner. New 2-page bulletin 
describes maker’s “Model 2001” paper 
strip scanner for photometric or ra- 
dioactivity readings of paper strips. 
—Research Specialties Co., 1148 Wal- 
nut St., Berkeley 7, Calif. 


Circle 601 on inquiry card. 


AIRCRAFT, GYROS 


Range Servos. New 32-page bulle- 
tin “An Introduction to the “A” Se- 
ries Range Servo” describes pictorial- 
ly the components, principles, and 
operation of maker’s range servos for 
radar-controlled gunfire-control sys- 
tems.—Servomechanisms, Inc., 500 
Franklin Ave., Garden City, N. Y. 


Circle 602 on inquiry card. 


Aircraft Instruments. New 4-page 
Bulletin LP 3509 describes maker’s 
simulator instruments designed to 
provide indications which duplicate 
those of a corresponding airborne air- 
craft instrument.—Link Aviation, Inc., 
Binghamton, N. Y. 


Circle 603 on inquiry card. 


Answers to 1.Q. Quiz 





on page 468 
l—c 4.—a 7.—a 
2.—d 5.—b 8.—d 
3.—c 6.—c 9.—b 

















THE GAERTNER TOOLMAKERS’ MICROSCOPE 








The Gaertner Scientific Corporation 








M2001ARS 
Specifications 
Coordinate Range........ 2”x4” 
Direct Reading to. ...... . .0001” 
Angular Range......... . 360° 
ee eee ee 1 minute 
PUAN. gc ss te we 6 
Protractor Range......... 360° 
ee ee ee ee 1 minute 





1211 Wrightwood Avenue, Chicago 14, Ill. 





WRITE FOR BULLETIN NO. 147-50 


For more information circle 140 on inquiry card. 





Gyros. Seven new 2-page brochures 
(EFG-1,2, ERG-1-3, and EVG 1, 2) 
present maker’s vertical, rate, free, 
and miniature gyros.—Pacific Scien- 
tific Co., Los Angeles 23, Calif. 


Circle 604 on inquiry card. 


OPTICS 


Photo Equipment. New 96-page 
55th Anniversary Catalog 154-K de- 
scribes and illustrates maker’s com- 
plete line of photo equipment. Includes 
adapters, battery tester, binoculars, 
bulbs, cameras, development equip- 
ment, exposure meters, flood bulbs, 
film hangers, lenses, microscope adap- 
ter, negative preservers, etc.—Burke 


& James, Inc., 321 S. Wabash Ave., 
Chicago 4, Il. 
Circle 605 on inquiry card 


Miniature Photocopier. New 4-page 
leaflet describes maker’s “Diafix 35” 
photo-lab instrument which copies 
miniature photograph strips on per- 
forated paper and positive film.— 
Burke & James, Inc., 321 S. Wabash 
Ave., Chicago, Il. 

Circle 606 on inquiry card. 


Light-Scattering Photometer. New 
20-page Bulletin BP-1000 describes 
1000 Series” light-scattering photom- 
eter and illustrates maker’s “Universal 
meter for measuring of micro-scatter- 
ing, micro-fluorescence, micro-lumines 
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TEMPERATURE 
RECORDING... 


Newly designed, Model’’1000” 
Auto-Lite Recorder gives per- 
manent proof of temperature 
behavior. @ 6” clear reading 
chart; various standard ranges 
from minus 40°F.to plus 550°F. 
e@ 3 standard types; choice of 
24-hr. or 7-day cycle. @ Elec- 
tric or mechanical chart drive. 
e With capillary tubing for 
remote reading. Priced from 
$49.50. 

Send for new catalog describ- 
ing many styles of Auto-Lite 
temperature Recorders and In- 
dicators. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK ¢ CHICAGO « SARNIA, ONTARIO 


Model “1000” 





For more information circle 141 on inquiry card. 








HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 50 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy 
Comparatively 
inexpensive. 


Illustrated 
bulletins 


free 


The Shore Instrument 
& Mfg. Co., Inc. 

















METALS 
DO YOU 


bid) 
F ~*~) ENGRAVE? 





STEEL, STAINLESS STEEL, 
BRASS, COPPER, NICKEL- 
SILVER, DIE CAST METAL, 
ETC. 


The PREIS-PANTO Model 
UE-3 engraver, will engrave 
lettering or design on all of 
these metals. Completely 
contained. Operates as 
easy “as tracing a draw- 


ing. 
os 


Write for latest UE-3 


catalog. 


“TRADE MARK” 











PANTS@ 











H. P. PREIS 
SOSS Ves Wyek Rprecwey ENGRAVING MACHINE CO. 
Jamaica 35, N. Y. 661 U. S. Highway 22 Hillside, N. J. 
rcle 142 on inquiry card. For more information circle 143 on inquiry card. 
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NEW LITERATURE 


cence, and very low transmittance and 
reflectance of dark materials.—Phoe- 
nix Precision Instrument Co., 3803-05 
N. Fifth St., Philadelphia 40, Pa. 


Circle 607 on inquiry card. 





Laminated Color Filter. New 2-page 
bulletin describes maker’s “Microlam” 
precision-thin lamination process of 
laminating color and polarized sheets 
which can be cut, edged, drilled and 
polished.—Marks Polarized Corp., 
Whitestone, L. I., N. Y. 


Circle 608 on inquiry card. 


Microscope Illuminator. New 6-page 
Bulletin 1000-454 describes and illus- 
trates makers “Ortho-Illuminator B” 
that features efficient illumination, in- 
stant adaptability to widely differing 
operational requirements, i 
& Kuhne, 16th & Carolina Sts., San 
Francisco 19, Calif. 


Circle 609 on inquiry card 





Industrial Periscopes. New 4-page 
Bulletin 301 describes maker’s indus- 
trial periscopes for special assign- 
ments in remote viewing.—Kollmor- 
gen Optical Corp., 30 Church St., New 
York 7, N. Y. 

Circle 610 on inquiry card. 


ITV. New 4-page Bulletin E.51 pre- 
sents application and construction de- 
tails of maker’s “IT V-6” closed-circuit 
television.—Radio Corporation of 
America, Engineering Products Div., 
Camden 2, N. J. 


Circle 611 on inquiry card. 


LAB APPARATUS 


Lab Equipment. New 24-page Book- 
let 80 contains information and photo- 
graphs on scientific instruments, ap- 
paratus and lab _ supplies.—Central 
Scientific Co., 1700 Irving Park Rd., 
Chicago, IIl. 


Circle 612 on inquiry ard. 





Laboratory Pen. New illustrated 
card describes maker’s “Tech-Pen”’ 
which writes with clear, brilliant, 
opaque, permanent ink on glass, metal, 
porcelain, paper, plastic, cloth, and 
leather.—Palo Laboratory Supplies, 
Inc., 81 Reade St., New York 7, N. Y. 


Circle 613 on inquiry card. 


Lab Equipment. New 20-page issue 
of “Burrell Announcer” (No. 55-1-57) 
describes maker’s automatic burrettes, 
lab shakers, metallurgical microscope, 
variable transformer, immersion 
pump, etc.—Burrell Corp., 2223 Fifth 
Ave., Pittsburgh 19, Pa. 

Circle 614 on inquiry card 


Lab Apparatus. New 12-page issue 
of “Lanco Apparatus Review” (No. 
5) describes and illustrates maker’s 
line of laboratory apparatus which in- 
clude atom models, balances, glass 
beads, electrothermal tapes, heating 
mantles, polyethylene labware, etc.— 
Arthur S. LaPine & Co., 6001 S. Knox 
Ave., Chicago 29, IIl. 


Circle 615 on inquiry card. 


Laboratory Stirrer. New 2-page 
Bulletin 440 describes and illustrates 
maker’s hollow-spindle “Lab-Stir” for 
light-duty laboratory stirring.—Eber- 
bach Corp., Ann Arbor, Mich. 


Circle 616 on inquiry card, 











nice sy 


Pipette Washer. New 2-page bulle- 
tin describes maker’s “Model 6312” 
automatic pipette washer for cleaning 
sampling tubes or pipettes.—National 
Appliance Co., 1238 S. E. Union Ave., 
Portland 14, Ore. 


Circle 617 on inquiry card. 


Incubators. Two new 2-page bulle- 
tins describe maker’s “Elconap Type 
A” anhydrie electric incubators; and 
“Type B” electric-controlled constant- 
temperature anhydric research incu- 
bators and paraffin embedding ovens. 
—Electric Heat Control Apparatus 
Co., 507 Fifth Ave., N. Y. 17, N. Y. 


Circle 618 on inquiry card. 


Volumetric Analysis. New 16-page 
Bulletin FS-247 describes and _illus- 
trates maker’s electrometric titrators 
for volumetric analysis of chemical 
control.—Fisher Scientific, 717 Forb2s 
St., Pittsburgh 19, Pa. 


Circle 619 on inquiry card. 


Distillation. New 4-page Bulletin 
2661385 “Engelhard Industries News- 
letter” features article on maker’s “Bi- 
Distillation Unit” which automatically 
performs distillation and redistillation 
in one operation.—Engelhard Indus- 
tries, 113 Astor St., Newark 5, N. J. 


Circle 620 on inquiry card. 


Lab Equipment. New 6-page Bulle- 
tin 22M describes and _ illustrates 
“Servall” angle centrifuge rotors, 
“LKB” paper electrophoresis, “Sjo- 
strand” ultra-microtome for electron 
microscopy, interval timers, ete.—Ivan 
Sorvall, Inc., Norwalk, Conn. 

Circle 621 on inquiry card. 


ANALYTICAL 


Conductivity Analyzer. New 4-page 
Bulletin 11-70 presents description on 
maker’s continuous electro conductiv- 
ity analyzer for analysis of gases and 
vapors.—Davis Instruments, 47 Hal- 
leck St., Newark 4, N. J. 

Circle 622 on inquiry card. 


Viscometer. New 8-page leaflet de- 
scribes and illustrates maker’s viscom- 
eter for measuring fluid viscosity.— 
Drage Products, 406 32nd St., Union 
City, New Jersey. 


Circle 623 on inquiry card. 


Spectrophotometer Recorder. New 
20-page Bulletin FS-245 describes and 
illustrates maker’s “Spectracord” re- 
corder which automatically records 
complete analytical data on a sample 
within 1.5 min.—Fisher Scientific Co., 
717 Forbes St., Pgh. 19, Pa. 


Circle 624 on inquiry card. 


Infrared Filter. New 2-page Bulle- 
tin RD-512 describes maker’s ger- 
manium infrared transmission filter 
used in conjunction with lead-sulfide 
infrared photo detectors. 2-page bul- 
letin presents maker’s “Spectromet” 
spectrochemical analyzer.—Baird As- 
sociates, Inc., 33 University Rd., Cam- 
bridge 38, Mass. 


Circle 625 on inquiry card. 


X-ray Analysis. New 4-page issue 
of “Spectrographer’s Newsletter” 
(Vol. 7, No. 3) features article on 
“X-ray Analysis of Metallic Elements 
in Nonmetallic Material.”—Applied 
Research Laboratories, P.O. Box 1710, 
Glendale 5, Calif. 

Circle 626 on inquiry card. 











new! 








DRILL @e 
é 
GRINDER Wee 


sharpens small > 
drills in 
30 seconds 


e sharpens drills from .012" 
to .24" with only two 
chucks 


e no skill required 


@ one quick adjustment for 
right or left hand drills 


e concentric accuracy of sharpened drills guaranteed to .0004" 


e no resetting of unit for grinding different diameters or types of drills 


For detailed information and price, write 


ALINA CORPORATION e 401 Broadway e oT York 13, N. Y. 


For more information circle 144 on inquiry ca 





for ra pid and precise measurement 
of pressure and vacuum 


ABSOLUTE AND DIFFERENTIAL: i 


Vianometers: 


for industry - pilot plant and laboratory 





PETTITT Lae te 













' ‘ i To cover the full range of pressure and |, 

Bi ns vacuum measurements in the laboratory, ‘ 
pilot plant and industry, Emil Greiner j 
offers its new Absolute and Differential | 
Manometers. With these Manometers | 
you can achieve either absolute or dif- 
ferential manometric measurements 
with unprecedented simplicity and high 
precision. Only a single reading is re- 
quired to obtain a precise measurement 
automatically corrected for ambient 
temperature and reduced to a height of 
mercury at 0° C. 


G10705A Range: 0-200 mm. (Glass only) 
ea. 29.50 

G10705 Range: 0-200 mm. (with Stand) 
ea. 39.50 





ange: 0-800 mm. (Glass only) 
G10708 Rang only) 








a. 39. 
9 Range: 0-800 mm. (with Stand) 
— agg 


The Emil Greiner Co., Dept. 230 
20-26 N. Moore Street, New York 13, N. Y. 


Please send me Instant Pressure & Vacuum Con- 


G10705 











' 
' 
H ' 
° ‘ 
} ' 
° ' 
| trol Manual. ‘ 
For More Complete Information Write For H NAME ' 
“Constant Pressure and Vacuum Control Manual” } ' 
' COMPANY. ‘ 
7 i : 
The EMIL GREINER Co. }. ss 
20-26 N. MOORE STREET ( GgH @ 4 DEPT. 230 N. Y. 13, N.Y. 1 CITY. ZONE___ STATE. une) j 


For more information circle 145 on inquiry card. 
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STANDARD SIGNAL GENERATOR 


Individually Calibrated Scale 


OUTPUT: Continuously variable, .1 microvolt to 2.2 volts. 
OUTPUT IMPEDANCE: 5 ohms to .2 volt, rising to 15 ohms at 


2.2 volts. 


MODULATION: From zero to 100%. 400 cycles, 1000 cycles 
and provision for external modulation. Built-in, low dis- 


tortion modulating amplifier. 
POWER SUPPLY: 117 volts, 50-60 cycles, AC. 


DIMENSIONS: 11“ high, 20” long, 10%“ deep, overall. 


WEIGHT: Approximately 50 Ibs. 


Catalog on request 


MEASUREMENTS & CORPORATION |, 


Sele}, Baed. | 


NEW JERSEY 


MANUFACTURERS OF 
Standard Signal Generators 
Pulse Generators 
FM Signal Generators 

Square Wave Generators 
UHF Radio Noise & Field 
Strength Meters 





Capacity Bridges 

Megohm Meters 
Phase Sequence Indicators 
Television and FM Test 


RS Y 


For more information circle 146 on inquiry card. 





AUTOMATIC 


SIMPLYTROL pyeomertr 


Cat. No. 4531 0/2500° F 
Price $132.00 


Thermocouple type Automatic Pyrometer for 
temperature in furnaces, ovens, 
and processes. The Simplytrol is economical 
and reliable with few moving parts. There 
The regular load relay 
Optional heavy duty 


controlling 


are no vacuum tubes 
is $.P.D.T. 5 Amps 
relays to 40 Amps. 


10 temperature ranges cover from —75° to 
3000° F. Several special ranges to —400° F. 
“On & Off control for holding the desired 
temperature on gas, oil or electric 
heat. Indicating meter-relay is medium high 
resistance and has bimetal cold junction com- 
pensation. For use with all standard thermo- 
couples. Accuracy 2% 


works 


“Auto-Limit’ switch changes Simplytrol from 
automatic controller to limit pyrometer for 
safety shut down or warning. Cabinet: 62x 
6%x9'2 inches. Also flush panel mount models. 
Send for new Bulletin G-7 for more data. 
Assembly Products, Inc., Chesterland 10, Ohio. 
Booth 311, 1.R.E. Show, March 21-24 


For more information circle 147 on inquiry card. 
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AMTHOR 


TENSILE STRENGTH 


TESTERS 








type 274 


for VERY LIGHT MATERIALS 
Horizontal type—Bench Model 


Various ranges up to maximum of 25 Ibs. 


With or without elongation indicator. 


Write for bulletin 129 


AMTHOR 
TESTING INSTRUMENT CO., INC. 
48 Van Sinderen Ave., Brooklyn, N. Y. 

















For more information circle 148 on inquiry card. 





NEW LITERATURE 





R-F INSTRUMENTS 


Field Intensity Meter. New 4-page 
bulletin describes and illustrates mak- 
er’s “NM-30A” radio interference and 
field intensity meter for interference 
location and measurement.—Stoddard 
Aircraft Radio Co., Inc., 6644 Santa 
Monica Blvd., Hollywood 38, Calif. 


Circle 627 on inquiry card. 


Microwave Amplifiers. New 6-page 
“Hewlett-Packard Journal” (Vol. 6, 
No. 3-4) features article on “New 
Broadband Microwave Power Ampli- 
fiers Using Helix-Coupled TWT’S.”— 
Hewlett-Packard Co., 275 Page Mill 
Rd., Palo Alto, Calif. 


Circle 628 on inquiry card. 


Waveguide Attenuator. New 4-page 
issue of “Hewlett-Packard Journal” 
(Vol. 6, No. 5) features article on “A 
Precision Wave Guide Attenuator 
Which Obeys a Mathematical Law.”— 
Hewlett-Packard Co., 275 Page Mill 
Rd., Palo Alto, Calif. 

Circle 629 on inquiry card. 

Microwave Equipment. New 8-page 
Catalog 112 describes maker’s direct- 
reading automatic VSWR meters, mi- 
crowave and special x-band compo- 
nents, microwave peakpower test set, 
phase meter, Klystron power supply, 
and standing wave amplifier.—Cubic 
Corp., 2841 Canon St., San Diego, 
Calif. 

Circle 630 on inquiry card. 

Radio Interference Filters. New 22- 
page Catalog FSR presents maker’s 
complete line of “Type FSR RF” in- 
terference-suppresion filters for use in 
screen rooms, induction-heating equip- 
ment, diathermy, X-ray units, etc.— 
Filtron Co., Inc., Flushing, L. I., N. Y. 

Circle 631 on inqui card. 


A-F EQUIPMENT 


Hi-Fi Systems. New 160-page 1955 
Audio Reference Guide covers latest 
models of leading high-fidelity compo- 
nent manufacturers including specifi- 
cations, pictures, and dealers net 
prices.—Leonard Radio, Inc., 69 Cort- 
land St., New York City 7, N. Y. 


Circle 632 on inquiry card. 


ELECTRONIC 
INSTRUMENTS 


Digital Voltmeters. New 4-page Bul- 
letin 30 describes maker’s digitized- 
readout voltmeter that measures d-c 
voltages and can automatically oper- 
ate printers, electric typewriters and 
IBM punches. Bulletin 20 describes 
digital in-line read-outs for applica- 
tion in systems requiring visual digital 
indication.—Electro-Instruments, P.O. 
Box S, Old San Diego Station, San 
Diego 10, Calif. 


Circle 633 on inquiry card. 


Etched Circuitry. New 2-page bul- 
letin presents description and charac- 
teristics of maker’s packaged, etched 
circuitry—Audio Products Corp., 2265 
Westwood Blvd., Los Angeles 64, Calif. 


Circle 634 on inquiry card. 


Oscilloscopes. New 14-page bulletin 
presents description on maker’s “Type 












fo ey 


Yar aod 


530” cathode-ray oscilloscopes for gen- 
eral purpose laboratory use.—Tek- 
tronix, Inc., P. O. Box 831, Portland 
7, Oregon. 


Circle 635 on inquiry card. 


Oscilloscopes, Monitors. New 4-page 
leaflet presents maker’s line of port- 
able and panel-mount oscilloscopes and 
waveform monitors.—Probescope Co., 
es 30th Ave., Long Island City 3, 


Circle 636 on inquiry card. 


Phase Meter. New 4-page Bulletin 
950 describes maker’s “Model P-1060” 
precision phase meter for precise 
measurement of phase difference at 
audio frequencies—W. L. Maxson 
a 460 W. 34th St., New York 1, 


Circle 637 on inquiry card. 


Harness Tester. New 2-page bulle- 
tin describes and illustrates maker’s 
automatic continuity tester which 
checks a 100-wire cable harness in 12 
seconds.—Electronic Control Systems, 
Inc., 2138 Westwood Blvd., Los An- 
geles 25, Calif. 


Circle 638 on inquiry card. 


Deviation Bridge. New 2-page Bul- 
letin 38B describes maker’s deviation 
bridge-resistance comparator for rapid 
inspection and testing. Bulletin 32B 
describes maker’s sorting bridge high- 
speed automatic instrument for deter- 
mining value of a resistor.—Barnes 
Development Co., 213 W. Baltimore 
Pike, Lansdowne, Pa. 

Circle 639 on inquiry card. 


Network Calculations. New 4-page 
Nomograph 1.1 discusses “Elegant 
versus Elaborate Network Calcula- 
tions,” pertaining both to steady state 
and transient conditions. Price 20ce.— 
Stockman Electronics Research Co., 
543 Lexington St., Waltham 54, Mass. 


Circle 640 on inquiry card. 


PANEL INDICATORS 


Panel Indicators. New 8-page issue 
of “Electrical Measurements” (Vol. 
21, No. 10) features article “We Don’t 
Agree That Panel Instruments Cannot 
Be Made More Accurate Than 1 or 2 
Percent.”—Sensitive Research Instru- 
ment Corp., Mount Vernon, N. Y. 

Circle 641 on inquiry card. 


Panel Indicators. Two new 2-page 
bulletins describe maker’s “Model 150” 
sealed, round panel-instrument for 
one-hole mounting; and “Model 152” 
sealed, square panel-instrument for 
front or rear panel mounting.—DeJur- 
Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 


Circle 642 on inquiry card. 


Panel Indicators. New 2-page Data 
Sheet 163 describes maker’s “Model 
163” miniature panel meter that meets 
MIL-M 10304 (SIG.C) specifications. 
—International Instruments, Inc., 
P. O. Box 2954, New Haven 15, Conn. 


Circle 643 on inquiry card. 


POWER SUPPLIES 


Power Packs. New 2-page bulletin 
describes maker’s “Transpac” minia- 
turized power packs for transistors, 
vacuum tubes, and standard applica- 
tions.—Electronic Research Associ- 
ates, Inc., Box 29, Caldwell, N. J. 


Circle 644 on inquiry card. 
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double delayed reset 
time delay relay 


For more information circle 149 on inquiry card. 


This Time Delay Relay is used to delay ap- 
plication of plate power to vacuum tubes until 
filaments reach operating temperature. It pro- 
vides maximum reset rate with minimum 
“time-out”. — Eliminates danger of costly 
tube damage. — Provides faster response. 
Send for information about this Time Delay 
Relay and other special cost-saving timing 
devices. 

WHEN TIMING POSES A PROBLEM CONSULT 


“A, W-MIAYDON 


COMPANY 


228 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 








Design ond Monuf e of Electro-Mechanical Timing Devices 









































This announcement is under no circumstances to be construed as an offer to sell or 


NEW ISSUE February 1, 1955 


as a solicitation of an offer to buy any of these securities. 


The offering is made only by the Offering Circular. 


100,000 Shares 


ELECTRONIC SPECIALTY Co. 
Capital Stock 


(Par Value $.50 per share) 


Price $3.00 per Share 





Copies of the Offering Circular may be obtained from the 
pie se ha only in States in which the undersigned 
is qualified to act as dealer in securities and in which 
the Offering Circular may legally be distributed. 


D. A. LOMASNEY & Co. 
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For more information circle 150 on inquiry card. 


March 1955—Instruments & Automation—Page 481 








S.C) || tums = aucune Teas 
cn Pate CEN R@MM | strain caves. Engineering Magnetics, 


11812 Teale St., Culver City, Calif. 


0 WER SUPPLIES Sree wtb anty 
| SWITCHES, RELAYS 


NEW. 
se Subminiature Switches. New 12- 
Gomer acl..... : =m page Catalog 75 describes and illus- 


28 volts @ 100 amps ; ae ” trates maker’s snap-action precision 
1/,0 : and subminiature switches, auxiliary 
are REGULATION actuators, toggle and push-button sub- 
miniature switch assemblies.—Micro 
| Switch Div., Minneapolis-Honeywell 
Model MR 2432-100X Regulator oy Freeport, Ill 

24 to 32 volts © 100 amps : Circle 646 on inquiry cord 
; a Mercury Plunger Relays. New 2- 
SPECIFICATIONS page bulletin presents features and 


DC OUTPUT: 24-32 Volts at 100 24-32 Volts DC; (c} for 230 (or 460) : ratings of maker’s. mercury plunger 
amperes Volts +10% } | relays.—Philadelphia Scientific Glass 


AC INPUT: 230 or 460V. +10%, RESPONSE TIME: 0.2 seconds Co., 4 Eckard Ave., Abington, Pa. 
3 phase, 60 cycles RIPPLE: 1% rms. WEIGHT: 250 Ibs. Circle 647 on inquiry card. 
VOLTAGE REGULATION: + 2 %: (a) DIMENSION: 25” long x 15" deep x c . . 
from no load to full load; (b) from 15” high } Pg snake Eta a et oo oe 
of “Newsletter” features article on 
Price: $1,149.00, including meters & cabinets alias neteentic releve used ta Con- 


PROMPT DELIVERY 3 |~—sOvair F-102 Jet Interceptor.—Elgin- 

r > ee - A NN A MERIE Neomatic, Inc., 9010 Bellanca Ave., 
: | Los Angeles 45, Calif. 

Visit cur Booth No. 13 at Kingsbridge Palace Nat'l IRE — | Circle 688 - on 


Convention—March 21-24. 





Control Switch. New 4-page bulle- 
tin describes maker’s flash-heating 


. | control-switch used in appliances. In- 
PERKIN ENGINEERING, CORP. ee 
ve., ila. 40, Pa. 


For more information circle 151 on inquiry card. Circle 649 on inquiry card 


nae > 


4 Creative Engineering 
Opportunities with Republic 








DU PONT @ 


offers a CAREER OPPORTUNITY for an 


WA CS 


in Chemical Process 


Automatic Control and Instrumentation 


Research 





* 


VIBRATION ENGINEER 


y Two to five years aircraft vibration 
experience required. Shock and vibra- 
é tion theory and a practical knowledge 
4 of electromechanical shaker applica- 
# tion as used in experimental research 
testing of complete airframes for flut- 
7 ter analyses and component investiga- 
a tion essential. Familiarity with usage 
# of accessory electronic instrumenta- 
é tion equipment desired. Graduate with 
M.E. or A.E. degree preferred. 
y Please address complete resume, 


outlining details of your 
technical background, to: 


Mr. R. L. Bortner 


Administrative Engineer 


4 STEP EEL AE AVIATION 
FARMINGDALE, LONG ISLAND, NEW YORK 


ay LAAAAABABRAABaaeas 
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Du Pont’s Engineering Service Division, the Engineering 
Department’s centralized consultant organization, has 

an unusual career opening in chemical process instrumen- 
tation for an experienced specialist with an educational 
background in engineering or physics. 

The successful applicant will provide technical assistance 
and consulting service to operating plants and laboratories 
on instrument application, specification, and use for 
the measurement and automatic control of chemical 
processing variables, including temperature, humidity, 
fluid flow, liquid and solids level, pressure and vacuum, 
velocity, weight, force, torque, and electrical characteristics. 
Appropriate experience will include installation, test, 
calibration, and operation of process instruments closely 
associated with the chemical industry. 

Duties of the position require responsible experience in 
and extensive knowledge of process dynamics and plant 
type analysis instrumentation employing electronic 
circuitry and based on physical principals, such as thermal 
conductivity, electrical conductivity, refractive index, 
infra-red absorption, etc. 


Please send complete resume, including 


details of education and experience, to: 


Mr. J. C. Costello, Jr. 
Engineering Dept., Personnel Section 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 








Rotary Limit Switch. New 4-page 
bulletin describes maker’s rotary limit 
switch for presses, loaders, valves, 
etc.—Gemco Electric Co., 25681 W. 8 
Mile Rd., Detroit 19, Mich. 


Circle 650 on inquiry card. 


POTENTIOMETERS 


Potentiometers. New 8-page issue 
of “Experimenter, Jan., 1955” (Vol. 
29, No. 8) features article on “The 
New 970-Series Potentiometers—High- 
Quality Performance At Moderate 
Prices.”,—General Radio Co., 275 
Massachusetts Ave., Cambridge 39, 


Mass. 
Circle 651 on inquiry card. 


Circular Rectilinear Potentiometers. 
New set of five 2- and 4-page bro- 
chures (ECP-1, 2; ERP-1, 2, 3) pre- 
sent maker’s circular (for angular 
movement) and rectilinear (linear mo- 
tion) precision potentiometers.—Pa- 
cific Scientific Co., Los Angeles 23, 
Calif. 


Circle 652 on inquiry card. 


Potentiometer Linearities. New 4- 
page graphically-illustrated Bulletin 
753813010 presents definitions and 
comparisons of linearities as a prac- 
tical guide to users of potentiometers. 
—Clarostat Mfg. Co., Inc., Dover, New 
Hampshire. 

Circle 653 on inquiry card. 

Potentiometers. Three new 4-page 
bulletins present description and il- 
lustrations of maker’s multiple turn, 
single turn and rectilinear potentiom- 
eters.—General Scientific Corp., 12017 
Vose St., N. Hollywood, Calif. 


Circle 654 on inquiry card. 

Potentiometers. New 2-page Bulle- 
tin D54-1 describes maker’s “Types 
2234 and 2235” rectilinear-motion po- 
tentiometers. Bulletin D54-A describes 
maker’s “Types 2134 and 2135” recti- 
linear potentiometers with integral 
trimming resistors——Markite Corp., 
155 Waverly Place, New York 14, 
mM 7. 





Circle 655 on 


MAGNETS 


Permanent Magnets. New 12-page 
issue of “Applied Magnetics” (Vol. 3, 
No. 1) features article on “How To 
Magnetize Permanent Magnets.”—In- 
diana Steel Products Co., 405 Elm St., 
Valparaiso, Indiana. 

Circle 656 on 


ELECTRONIC 
COMPONENTS 


Magnet Wire Handbook. New 118- 
page Catalog C-79 pictures and de- 
scribes maker’s round, square and rec- 
tangular magnet wire. Includes charts 
giving resistance and weight of bare 
copper wire; also psychrometric tables, 
a-c formulae, conductivity tables, 
temp.-coeff. tables, temp. conversion 
tables, trigonometric formulae, etc.— 
Anaconda Wire & Cable Co., 25 Broad- 
way, New York 4, N. Y. 


Circle 657 on inquiry card. 


inquiry card. 


inquiry card. 


Junction Transistor. New 2-page 


Bulletin ECG-58 presents specifica- 
tions of maker’s “Type 2N76” ger- 
manium, fused-junction transistor tri- 
ode for intermediate-gain, low-power 












‘THERMOCOUPLES 


for every industry 


pyneweTen 


er ESSOR) ~ 
ia 8 =6DATA 


New 
32-page 
file book 


% Handily lists all data (1.S.A.) and 


Graphically shows easiest way to select 
precisely the best thermocouple and pro- 


tective tube for each operation. 


* Lists all components, with prices and 


FREE 
write for 
your copy 
Now... 


BOOK 


Provides handy reference for stock record. 


W E S LZ bra Arment 


CORPORATION 


STANDARD AND SPECIAL 


For furnaces, ovens, kilns, 
moulding machines, pipelines, 
freezers, etc. 

For use with all standard types 


of temperature indicators, con- 
trollers, recorders. 


We make thermocouples from 
matched and checked wires to 
insure constant millivolt output 
for accurate readings. Complete 
selection. 


CHICAGO 


SALES OFFICES IN PRINCIPAL CITIES 





e 152 on inquiry card. 








Weighing 
Systems 


by 
Pneumatic 
Force Balance 





PROVIDE AUTOMATION FOR THE CONTINUOUS 
OR BATCH PROCESS. 


A complete line of weight transmitters in single and multiple dia- 
phragm construction with load capacities up to 23,000 pounds per 
diaphragm. Pneumatic tare balance for any portion of the total load 
on all models. All moving parts are enclosed totally. Complete weigh- 
ing systems designed to your requirements. 


WRITE FOR C4TALOG 


JOHN R. MONSELL COMPANY 
Pitman, N. J. 














M 


natio 


arch 1955 


e 153 on inquiry card. 


Instruments & Automation 


Page 483 





SEARCHLITE SECTION 


CLASSIFIED ADVERTISING 
EMPLOYMENT & BUSINESS OPPORTUNITIES 


The advertising rate is $12.00 per inch for all advertising (An advertising inch is measured 


Yg inch vertically by 2!/, inches wide.) 


Send advertisements to INSTRUMENTS & AUTOMATION, 845 Ridge Ave., Pittsburgh 12, Pa. 
Address box replies to Instruments Publishing Co., 845 Ridge Ave, Pittsburgh 12, Pa. 





CINEMA’S 
TAPE AND FILM 


CLEAN ERASURE @ OF MAGNETIC TAPE & FILM 


Noise & program erasure. Use the best. 
Cinema’s Bulk-Tank Type Degausser 9205. 
Economically priced. Buy yours today. 


or CINEMA ENGINEERING CO. 


1100 CHESTNUT STREET « BURBANK, CALIF 


x CORPORAT 


more intormation circle 154 on inquiry card. 


@ Wa 


Thermostats i . 
Thermo Regulators | | 


Glass Apparatus 

i : 
Plunger Relays k 

FIXED TEMPERATURE 
Permanent-Setting Thermostats 

Range: -30° to 700°F Sensitivity: +0.03°F 
The PERMANENT SETTING thermostat is de- 
signed for controlling alr temperature or a liquid 
bath where the operating temperature remains 
constant. if operated within designated range 


without being overloaded, the PHILADELPHIA 
SCIENTIFIC Thermostat will last indefinitely. 


Precision thermostats, calibrated with Bureau of 
Standards accuracy, ean be supplied in standard 
~~ straight or angular types; special sizes to 
order. 


Twenty Six Years of Precision Production 


PHILADELPHIA SCIENTIFIC GLASS CO. 
1866 Eckart Ave. Abington, Pa. 


rmation circle 155 on inquiry card. 


AURICON 








and Sound-On-Film Recording Equipment. 


Write for Free illustrated Folder 


Bll BERNDT-BACH, Inc. | 


6962 Romaine St., Hollywood 38, Calif. 


N-FILM WCE 1931 


For more information circle 156 on inquiry card. 





| 
| 
| 


| 


Professional 16mm Motion Picture Cameras | 


CYBER-TAC 


TEMPERATURE CONTROLLER 


VERSATILE 
STABLE 
SAFE! 


Indicates Limits . . Controls! 
Thermocouple break protection! 


Unique Electronic Circuit . . stable 
under all conditions, including wide 
voltage variations . . It’s FAIL-SAFE! 


Os as es $1905 


Write for complete literature 


| CYBERTRONIC CORP. OF AMERICA 


DEPARTMENT 11, INDUSTRIAL CENTER 
3RD & MORTON AVES., CHESTER, PENNA. 


A Few Territories Still Open For Mfg's Agents 


For more information circle 157 on inquiry card. 





BALDWIN ,L. 1. N.Y. 


ror more iniormarion circie 188 on inquiry card. 








Hand 
0- TACHOMETERS— 
TACHOGRAPHS 
For Indicating & Recording 
RPM, FPM—Fluctuations 
25-48000—Accuracy 0.5% 
Write for Circulars 


O. ZERNICKOW CO. 


21 Park Row, New York 38, N. Y. 


For more information circle 159 on inquiry card. 


i: 





GAGE GLASSES AND 


High Pressure Rubber Gaskets 
ALL SIZES TO FIT YOUR GAGES & VALVES 








Send for Catalog LIVINGSTON, N. J. 











For more information circle 160 on inquiry card. 
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POCKET PYROMETER 


o 
SHOCK 
RESIST- 
ANT 
e 
VER- 
SATILE 
k “ 
4. ACCU- 
RATE 


SENSI- 
TIVE 
. 


CYBERTRONIC CORP. OF AMERICA 
3rd & Morton Aves. * Chester, Pa. 











tion circle 161 on inquiry card. 











EX RHEOSTAT 


BALDWIN, L.1. N.Y. 


A 





MERCURY RELAYS 
Specified By 
Particular Engineers 


hermetically sealed ¢ 
no exposed arc * one 
moving part ¢ silent « 
compact ¢ motor loads 
to 2 hp., current loads 
to 35 amp e safeguards 
your application. 


MACK ELECTRIC DEVICES, INC. 
31 Glenside Ave., Wyncote, Pa. 








rcle 163 on inquiry card. 





FLOW INDICATORS 


All. sizes up to 6” 
SEND FOR CATALOG 


) ERNST 
Water Column & Gage Co. 


LIVINGSTON, N. J DOUBLE 


WINDOW 





INSTRUMENT 
SCREW DRIVERS 


by the makers of famous Levin 
lathes and accessories. 
Set of six screw drivers with reversible 
blades ‘‘finest ever made’’, sizes .100’ 
.080’’, .070’’, .055’’, .040’’ & .025’’. Price 
$3.90 (blades sold separate @ 15¢ each). 
Louis Levin & Son, Inc. 
3610 S. Broadway, Los Angeles 7, Calif. 





For more information circle 165 on inquiry card. 








INSTRUMENT SALES ENGINEERS— 
Large industrial instrument manufacturer 
has openings for Sales Engineers in New 
York, Philadelphia, and the Midwest. Engi- 
neering graduates between 25 and 30 years 
of age preferred. Men with knowledge of 
industrial instruments and process control 
will receive special consideration. Immedi- 
ate openings. Fine opportunities with fast 








growing instrument manufacturer. Box 287. 



























INSTRUMENT 
DEVELOPMENT 
ENGINEER 


Large eastern chemical in- 
dustrial concern has opening for 
an outstanding instrument engi- 
neer with a B. S. or M. S. degree 
in chemical, mechanical or elec- 
trical engineering. Candidate 
should have a solid background 
in physics. Prefer a few years’ 
industrial experience. Work in- 
volves sufficient knowledge of 
instruments and their operation 
to select and apply these instru- 
ments to the measurement and 
control of various chemical 
processes. Candidate should 
have sufficient knowledge to 
modify available instruments to 
meet special application. Salary 
and opportunity above average. 

Reply should include age, 
education, experience, salary re- 
quirement and address. Reply 
to: Box 285. 




















UNUSUAL 
OPPORTUNITY 


For Electronics Engineer 
With Leader in 
Gaging Field 
Eastern Part of Country 


Qualifications 


1. A good background in elec- 
tronics with 4 to 5 years 
experience in development 
work and preferably a 
B.E.E. degree. 


2. Specifically—experience in 
application of electronics 
to gaging or switching cir- 
cuits, or to servo-control. 


3. Potential in personality to 
take charge of a group en- 
gaged in research and to 
eventually direct produc- 
tion. 


4. Interest in dimensional 
gaging, especially in the 
field of automatic gaging 
application. 


A growing field for your 
specialization and good salary 
combine to make this a de- 
sirable opportunity. Address 
Box No. 289 this publication. 
Include photograph. 


























NEW LITERATURE 





applications—General Electric Co., 
Electronics Park, Syracuse, N. Y. 
Circle 658 on inquiry card. 


Tubes. New 6-page Bulletin 20/C/- 
4876-A presents characteristics and 
operating conditions of maker’s 10,000- 
hr. tubes for all electronic applica- 
tions.—Amperex Electronic Corp., 230 
Duffy Ave., Hicksville, L. I., N. Y. 


Circle 6&9 on inquiry card. 


Transformers. New 20-page cata- 
log describes and illustrates maker’s 
custom-specified transformers.—Gen- 
eral Transformer Co., 18240 Harwood 
Ave., Homewood, IIl. 

Circle 660 on inquiry card. 


Rack, Panel Connectors. New 64- 
page Engineering Bulletin DP9 de- 
scribes maker’s plug-in connectors for 
rack panel-chassis applications, air- 
craft, computers, etc—Cannon Elec- 
tric Co., 3209 Humboldt St., Los An- 
geles 31, Calif. 


Circle 661 on inquiry card. 


Autotransformer. New 16-page Bul- 
letin 424-N presents specifications and 
illustrations on maker’s continuously- 
adjustable Variac autotransformers, 
assemblies and special-purpose termi- 
nal boxes.—General Radio Co., 275 
Massachusetts Ave., Cambridge 39, 
Mass. 

Circle 662 on inquiry card. 


Pilot Lights. New set of Bulletins 
L-151, L-155, L-156 and L-157 picture 
and describe maker’s pilot lights de- 
signed to meet requirements for indi- 
cation, automation and miniaturiza- 
tion.—Dialight Corp., 60 Stewart Ave., 
Brooklyn 37, N. Y. 

Circle 663 on inquiry card. 


Lamp Sockets. New 24-page Book- 
let 540 describes and illustrates mak- 
er’s double-contact bayonet and can- 
delabra screw sockets, mniature screw 
and bayonet sockets, etc.—Leecraft 
Manufacturing Co., Inc., 60 Greene 
St., New York 12, N. Y. 

Circle 664 on inquiry card. 


Fluorescent Lamps. New 4-page 
Bulletin SE 115419 presents informa- 
tion for installation and operation of 
maker’s rapid-start fluorescent lamps. 
Includes wiring diagram and explains 
type of ballasts, sockets and switches 
to be used.—Superior Electric Co., 83 
Laurel St., Bristol, Conn. 

Circle 665 on inquiry card. 





Electrical Insulators. New 12-page 
Bulletin 546 pictures and describes 
maker’s “AlSiMag L-5” high-fre- 
quency electrical insulators that meet 
military specifications.—American 
Lava Corp., Cherokee Blvd. & Mfgrs. 
Rd., Chattanooga 5, Tenn. 

Circle 666 on inquiry card. 


Insulated Clips. New 2-page Data 
Sheet 168 describes and illustrates 
maker’s vinyl-insulated alligator clips 
used on wires, terminals, tabs, studs, 
etc.—Mueller Electric Co., 1574-L E. 
31 St., Cleveland 14, Ohio. 


Circle 667 on inquiry card. 


Continued on page 487. 
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MARTINDALE 
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HEAVY DUTY ETCHER 








March 1955—Instruments & Automation—Page 485 









Model A-M has wide use as a production- 
line etching tool. With six heats it is effec- 
tive on small parts and also on large pieces 
such as shovels, castings, etc. Complete 
with ground lead, heavy metal case, etc. 
Also, three other models of electric etchers 
for iron and steel, and one mechanical 
marker for copper, aluminum, plastic, etc. 


Write for 64-Page Catalog No. 29 
describing many products for Industrial 
Maintenance, Safety and Production. 








MARTINDALE ELECTRIC CO. 


1360 Hird Avenue, Cleveland 7, Ohio 








For more information circ 


le 166 on inquir 








MANOMETERS 


Every Size-for Every Service 


U-Type Manometers 


® Single Cleanout 

® Single Gland-Packed 
® Double Cleanout 

® Double Gland-Packed 
® High Pressure 


Well-Type Manometers 


® Low Well 
® Raised Well 
® Barometric Reading 


Multi-Tube Manometers 


®@ Multi-Well 

@ Common-Well 

® Special-Purpose 
FREE LITERATURE gives sizes, construction 
and prices. Write today! And ask for in- 
formative 12-page Manual on Manometers. 


KING ENGINEERING PRODUCTS include King- 
Gages — Pressure Transmitters — Sight Feed Bub- 
blers — Overflow Check Valves — Air Flow 


a Snubbers — Moisture Indicators 
aa 









KING ENGINEERING CORP. 
Box 70 7 Ann Arbor, Mich. 


RMEPRESENTATIVES IN PRINCHPAL C€ TIES 








For more information circle 167 on inquiry card. 
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NEW LITERATURE 





MECHANICAL 
COMPONENTS 


Miniature Bearings. New 4-page is- 
sue of “Engineering News” pon 3, 
No. 2) features article on “MPB Bear- 
ings Convert Rotary To Linear Mo- 
tion.”—Miniature Precision Bearings, 
Inc., Keene, N. H. 


Circle 668 on inquiry card. 


Socket Screws. New 20-page Bulle- 
tin 899 describes maker’s multiple- 
spline socket screws for use in ma- 
chinery that operate with high shock 
and vibration.—Bristol Co., Bristol 
Road, Waterbury 20, Conn. 

Circle 669 on inquiry card. 


Socket Screws. New 20-page Bulle- 
tin 898 describes and illustrates mak- 
er’s hex socket flat head cap screws, 
pipe plugs, shoulder screws or stripper 
bolts, and screw keys.—Bristol Co., 
Bristol Rd., Waterbury 20, Conn. 


Circle 679 on inquiry card. 


Beryllium Copper Springs. New 16- 
Pp Catalog 9 presents description of 
er’s micro-processed beryilium 
copper springs, including compression, 
flat and strip springs; contact strips 
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and contact rings.—Instrument S 
cialties Co., Inc., Little Falls, N. J. 


Circle 671 on inquiry card. 


Micro Springs. New 16-page Cata- 
log 8 describes and illustrates maker’s 
micro-processed beryllium-copper 
brush springs for ac and de m 
and switches.—Instrument Specialties 
Co., Ine., Little Falls, N. J. 


Circle 672 on inquiry card. 


Rubber Isolators. New 2-page illus- 
trated Bulletin 548 describes and illus- 
trates maker’s “B ounts Series 
275, 302, 371 and 372” molded natu- 
ral-rubber isolators for protecting 
sensitive instruments, tubes, etc.— 
Barry Corp., 700 Pleasant St., Water- 
town 72, Mass. 

Circle 673 on inquiry card. 


Knobs, Handles. New 12-page bock- 
let presents description of maker’s 
thermosetting plastic standard knobs 
and handles. Includes instrument, 
pointer, bar, radio, and control knobs. 
—Kurz-Kasch, Inc., Dayton 1, Ohio. 

Circle 674 on inquiry card. 


ELECTROMECHANICAL 


Slip Rings. New 6-page folder de- 
scribes and illustrates maker’s sub- 
miniature slip rings and brush holder 











assemblies for gyroscope applications. 
—Electro Development Co., 14701 Kes- 
wick St., Van Nuys, Calif. 


Circle 675 on inquiry card. 


Magnetic Clutches. New 4-page leaf- 
let presents specifications and dimen- 
sional data on maker’s magnetic 
clutches.—Dial Products Co., 55 Ever- 
green Ave., Newark 5, N. J. 

Circle 676 on inquiry card. 


TUBING, SUPPORTS 

Tubing. New 8-page Bulletin 40 de- 
scribes. and illustrates types of mak- 
er’s tubing including stainless steel, 
nickel and nickel alloys, carbon and 
alloy steels, beryllium copper and ti- 
tanium.—Superior Tube Co., 1564 Ger- 

mantown Pike, Norristown, Pa. 

Circle 677 on inquiry card. 


Titanium Tubing. New 8-page Bul- 
letin 43 presents description of mak- 
er’s unalloyed-titanium tubing for re- 
frigeration, hydravlic and pneumatic 
lines, and low-stress structural appli- 
cations—Superior Tube Co., 1564 Ger- 
mantown Pike, Norristown, Pa. 

Circle 678 on inquiry card. 


Pipe Adapters. Two new 2-page 
Data Sheets 4401A10 and 4401A11 de- 
scribe maker’s male pipe adapters for 
“hoze-lok” swivel-nut fittings, and 
“SFG” swivel male pipe connector for 
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Name Title, and Automation 
Company March '55 
Products Manufactured Good until 6-1-55 
Address City ZONE. ..-.--ncesnvens I icticniuniainns 
Advestised Products New Instruments New Literature 
121-41 6! 81 HO! 121 140 161 201 221 244 261 281 301 321 341 36! 50) 521 541 561 S81 601 621 64) 66! 681 
2 22 42 62 82 102 122 142 162 202 222 252 262 282 302 322 342 362 502 522 542 562 582 602 622 642 662 682 
3 23 43 63 83 103 123 143 163 203 223 243 263 283 303 323 343 363 | 503 523 543 563 583 603 623 643 663 683 
4 24 44 64 84 104 124 144 164 204 224 244 264 284 304 324 344 364 504 524 544 564 584 604 624 644 664 684 
5 25 45 65 85 105 125 145 165 205 225 245 265 285 305 325 345 365 505 525 545 565 S85 605 625 445 665 685 
6 26 46 66 86 106 126 146 166 206 226 246 266 286 306 326 346 366 | 506 526 546 566 586 606 626 646 666 686 
7 27 47 67 87 107 127 147 167 207 227 247 267 287 307 327 347 367 | 507 527 547 567 587 607 627 647 667 687 
8 28 48 68 88 108 128 148 | 208 228 248 268 288 308 379 348 368 508 528 548 568 588 608 628 648 668 688 
9 29 49 69 89 109 129 149 169 209 229 249 269 289 309 329 349 369 509 529 549 569 589 609 629 649 669 689 
10 3050 70 90 110 130 | 210 230 250 270 290 310 330 350 370 510 530 550 570 590 610 630 650 670 690 
: 1 OF Vt) 130 15! 2U1 231 251 271 291 341 331 351 37! 511 531 551 571 SPF S11 631 65! 671 69! 
12 32 82 2 92 112 132 152 212 232 252 272 292 312 332 352 372 512 532 552 572 592 612 432 652 672 692 
13 33 53 73 93 113 133 153 213 233 253 273 293 313 333 353 373 513 533 553 573 593 613 433 653 673 693 
14 34 5474 94 114 134 154 214 234 254 274 294 314 334 354 374 514 534 554 574 594 614 634 654 674 694 
15 35.55 75 95 115 135 155 215 235 255 275 295 315 335 365 375 515 535 555 575 595 615 635 655 675 695 
16 36 56 76 9% 116 136 156 216 236 256 276 296 316 336 356 376 516 536 556 574 59% 616 636 656 676 
17 37 57 77 97 ‘\17 137 157 217 237 257 277 297 317 337 387 517 537 557 S77 597 617 637 657 677 
18 38 58 78 98 118 138 158 218 238 258 278 298 318 338 358 518 538 558 578 598 618 638 658 678 
19 39 59-79 99 119 139 159 219 239 259 279 299 319 339 359 519 539 559 579 599 GIP 639 659 679 
20 40 60 80 100 120 140 160 220 240 260 280 300 320 340 360 520 540 560 580 600 620 640 660 480 
(J Check for address change. Show OLD address here: 











NEW LITERATURE 


“Hoze-lok” male pipe thread fitting — 
Parker Appliance Co., 17825 Euclid 
Ave., Cleveland 12, Ohio, 

Circle 679 on inquiry card. 


Tube Burring Tool. New — 
Data Sheet 1149 Al a an = 
scribes maker’s “TN- 





of tubes. pane per, brass, =a a 
num allo a tubing.— 
= 17825 Euclid 


Ave., r_ Appliance 12, Ohio. 


Circle 680 on inquiry card. 


Flareless Tube Ends. New 2 
Bulletin 4320A11 illustrates s 
“Ferulok HHBU” long-union flare- 
less tube end—both ports. Bulletin 
4310A14 illustrates “Triple-lok 
HHBTX” long-union flare tube end— 
both ports.—Parker Appliance Co., 
17825 Euclid Ave., Cleveland 12, Ohio. 


Circle 681 on inquiry card. 


Instrument 7a Support. New 
8-page Bulletin 1254-D presents mak- 
er’s “Tubetrof” for solving problems 
of design, fabrication, and inetallation 
for support of instrument tubing.— 
P-W Industries, Inc., 4500 Melrose 
Sts., Phila. 24, Pa. 


Circle 682 on inquiry card. 


Bull 


rose St., Phila. oP. a. 
Circle 683 on inquiry cerd. 


Metal Hose. New 4-page Booklet 
IND-3 describes and illustrates mak- 
er’s seamless flexible bronze hose for 


conveying steam, liquids and 
fine solids to temperature of 450 F.— 
Packless Metal 


Inc., 31 Win- 
throp Ave., New Rochelle, 'N ; 
Circle. 684 on inquiry card, 


Plastic Tubing. New 4-page book- 
let describes maker’s tavmounyin” a 
chemically inert translucent-plastic 
tubing for carrying gasoline and other 
highly volatile fluids —New Inter- 
national, Inc., 235 E. 42nd St., New 
York 17, N. ¥. 

Circle 685 on inquiry card. 


Tubing. New 4-page leaflet de- 
scribes and illustrates maker’s copper, 
brass and aluminum tubing in various 
shapes and sizes—Fromson Orban 
Co., Ine., 261 Madison Ave., New York 
16, N. Y. 

Circle 688 on inquiry card, 
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AIR 


Air Dehydrator. New 2- wee Bulle- 
tin C-5154 presents specifications on 
maker’s “Models CM-1, CM-15-3 and 
CM-25-6” compressed-air ‘dehydrafil- 
ters.—Hankison eo Pe 951 Banksville 
Rd., Pittsburgh 16, Pa. 


Circle 687 on inquiry card. 


SHOP EQUIPMENT 


Cabinets, Shop Equipment. New 16- 
page catalog presents illustrations on 
maker’s “See-Thru” drawer cabinets, 
portable wireless intercom, stock carts, 
etc.—General Industrial Co., 5737 N. 
Elston, Chicago 30, Ill. 

Circle 688 on inquiry card. 


Hand Engraving. New 4-page Bro- 
chure R-954-5M illustrates and de- 
scribes maker’s hand engraving ma- 
chines for engraving sunken lettering 
in metal products, jewelry, ete.—H. P. 
a Engraving Machine Co., 651 

. 8S. Highway 22, Hillside, N. Y. 


Circle 689 on inquiry card. 


Tapping Machine. New 4-page bul- 
letin describes maker’s multi-spindle 
adjustable drilling, boring and tapping 
machine which machines with one 
stroke as many as 100 holes of any 
pattern with repetitive accuracy.— 
Gangdriller Machine Works, Inc., 340 
Ten Eyck St., Brooklyn 6, N. Y. 

Circle 690 on inquiry card. 


FABRICATION 


Metal Fabrication. New 16-page 
Catalog 550 presents maker’s amplifier 
foundations, bottom plates, speaker 
boxes, brackets, cabinets, panels, re- 
lay racks, sliding drawer assemblies, 
ete.—Premier Metal Products Co., 
et Webster Ave., New York 67, 


Circle 691 on inquiry card. 


Instrument Manufacturing. New 16- 
page brochure presents description of 
facilities available for subcontract 
manufacturing of precision instru- 
ments, and describes supporting serv- 
ices such as field service and technical 
publications.—Avien, Inc., 58-15 
Northern Blvd., Woodside 77, N. Y. 


Circle 692 on inquiry card. 


Electrical, Mechanical Fabrication. 
New 4-page Bulletin DS-133 describes 
and illustrates maker’s specialized de- 
I ment services and facilities for 

uction of battery chargers, elec- 
ti control assembly, control 
switch, tapped reactor, thermal cut- 
out, solenoid coil, ete.—Curtis De- 
velopment & Mfg. Co., 3266 N. 38rd 
St., Milwaukee 16, Wis. 


Circle 693 on inquiry card. 


MATERIALS 


Insulating Materials. New 32-page 
Catalog 17 describes, illustrates, ives 
prices and ordering data on maker’s 
electrical insulating materials—tapes, 
varnishes, solvents, etc.—Insulation 
Manufacturers Corp., 565 W. Wash- 
ington Blyd., Chicago 6, Ill. 


Circle 694 on inquiry card, 


Insulating Rosin Flux. New 4-page 
Brochure 3274 presents maker’s line 
of fluxes, rosin-core solder, fluxcote 
and flux removers.—London Chemical 
Co., Inc., 326 W. 32nd St., Chicago 16, 


Ill. 
Circle 695 on inquiry card. 
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MEMORANDUM 


TO: INSTRUMENTS and AUTOMATION SUBSCRIBERS: 





You’ve probably noticed it . . . that many publishers offer valuable 
premiums (books, binders, etc.) to entice NEW subscribers into the fold. 

Rarely are such offers made to the good old faithful regular sub- 
scriber. Once you’re in, they figure they’ve got you for life! 





We’ve decided that it’s high time some attention in the way of ex- 
j tra dividends is paid present subscribers. 
Ay 5 That’s why we gratefully and happily offer our present subscribers 
. this opportunity to make valuable additions to their instrumentation li- 


braries WITHOUT EXTRA COST to themselves. 
You'll find complete details set forth below and on the three follow- 
ing pages. 


Richard Rimbach, Publisher 
P. S. Another dividend for all subscribers is coming due in July 1955. 
It’s the new complete 1956 edition of the I & A CATALOG & INDEX— 
with more than 2,000 manufacturers and their products indexed and 


“ cross-indexed for easy reference—the only buying directory serving the 
Ft instrument and automatic control users throughout industry. 


GET ANY OR ALL OF THESE BONUS-BOOKS 
—FREE OF CHARGE— 





As soon as we receive your subscrip- 


You can have FREE of cost any book 
tions, with their remittance, we will send 


listed on the following two pages... 


me ‘ or any combination of Bonus-Books . . . 








or all of them ... merely by sending us 
the quantity of new subscriptions to 
INSTRUMENTS & AUTOMATION 
shown along side of each selection. Be 
sure to supply complete title or position, 
and company connection information 
pertaining to all your subscribers to avoid 


delay in getting your Bonus-Books! 


you your GIFT Bonus-Books by return 
mail. If you prefer, we'll bill you after 
you send in your subscription orders. . . 
and send your GIFT Books as soon as we 
receive your payment. 

Send the subscriptions and your Bonus- 
Books selections to: INSTRUMENTS & 
AUTOMATION, 845 Ridge Avenue, 
Pittsburgh 12, Pa. 


REMEMBER: If you get 5 or more of your friends to subscribe to INSTRU- 
MENTS & AUTOMATION you can offer them the money-saving Group 
rate of only $2 a year each . . . saving each subscriber 50%! If you want, you 
can extend your own subscription, and apply it against your Bonus-Books! 


OE See eee ees ee i (ih hi ates Deeg 


FOR YOUR OWN LIBRARY 
ON AUTOMATIC CONTROL 


Bonus +1—Heat Inertia in Problems of Automatic Control of Temperature, 

by Victor Broida —Value $!.00—Yours for | annual subscription to /nsfru- 

ments & Automation. 

A valuable addition to your automatic temperature control bookshelf; book 
is based on concept of “fictitious mass" of heating process unit under auto- 
matic control. 














Bonus #+2—Operation and Care of Circular-Scale Instruments, by James 
Spencer (in charge of Instrument and Relay Department, Meter Division, 
Westinghouse Electric Company). —Value $2.00—Yours for 2 annual sub- 
scriptions to | & A. 







. . . . Of great value to all those whose problem it is to keep in operation 
the electrical instruments on vital production equipment." 







Bonus +3—Proceedings of First Annual Conference on Instrumentation for 
the = & Steel Industry —Value $2.00—Yours for only 2 annual subscriptions ? 
tol& A. 







Valuable to all concerned with measurement, control, gaging, inspection and 
testing in processes and products of the steel industry. 















Bonus +4—Proceedings of Second Annual Conference on Instrumentation 
for the g's Steel Industry —Value $2.00—Yours for only 2 annual subscrip- 
tions to A. 







Bonus #+5—Proceedings of Third Annual Conference on Instrumentation for 
~ m9 & Steel Industry —Value $2.00—Yours for only 2 annual subscriptions 
tol&A. 






Bonus #+6—Process Control, by A. J. Young, Imperial Chemical Industries, 

Ltd—Value $2.00—Yours for 2 annual subscriptions to | & A. 

An excellent book for the plant engineer, chemist, or instrument engineer. 
Explains basic principles without use of advanced mathematics; takes fre- 
quency-response approach to process control. 










Bonus +:7—Nuclear Reactors for Industry & Universities, edited by Ernest H. 
Wakefield —Value $2.00—Yours for 2 annual subscriptions to | & A. 

Nationally known authorities in nuclear energy authored the various chapters 
for this volume. 







Bonus #+8—-Elementary Engineering Electronics, by Andrew W. Kramer 
—Value $2.00—Yours for only 2 annual subscriptions to | & A. 

An excellent book, which sets forth in simple language the fundamental prin- 
ciples of electron tubes and their applications in industry. 







Bonus #+9—Applications of Industrial pH Controls, by Allen L. Chaplin 
—Value $2.50—Yours for only 3 annual subscriptions to | & A. r 


Chapters on process lags, typical and approved installations, Po regulator, 
reagent feed device, are of special interest to process control engineers. 





‘z.. 




















Bonus #+10—Instrumentation for the Process Industries, Proceedings of Fifth 
Annual Symposium conducted by A & M College of Texas—Value $2.50—- 

Yours for only 3 annual subscriptions to | & A. 

An extremely valuable collection of papers presented at an annual symposium, 
initiated in 1946 to deal with flow processes of the process industries. 








Bonus #1!1—Instrumentation for the Process Industries, Proceedings of Sixth 
Annual Symposium conducted by A & M College of Texas —Value $2.50— 


Yours for only 3 annual subscriptions to | & A. 








Bonus +12—Maintenance and Servicing of Electrical Instruments, by James 
Spencer —Value $3.00—Yours for only 3 annual subscriptions to | & A. 


This third edition is a must for all instrument users, engineers, servicemen, etc.; 
also covers construction, testing, and applications of all electrical instruments. 










Send subscriptions and Bonus Book selections to: 
Get your friends, associates to subscribe. 
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REMEMBER: If you get 5 or more of your friends to sub- 
scribe to INSTRUMENTS & AUTOMATION you can offer 
them the money-saving Group rate of only $2 a year each... 
saving each subscriber 50%! If you want, you can extend 
your own subscription, and apply it against your Bonus-Books! 


Bonus #13—The Electronic Control Handbook, by Ralph R. Batcher and 

William Moulio—Value $3.00—Yours for 3 annual subscriptions to | & A. 
This book presents principles for use in automatic control and. regulation . . . 
Points out the versatility of the electronic system and how it can be used for 
almost any kind of control. 


Bonus +14—Mechanical Measurements by Electrical Methods, by Howard 

C. Roberts__vajue $4.00-~Yours for only 4 annual subscriptions to | & A. 
An exceptionally useful book for engineers and others desiring a sound foun- 
Sn ot electrical gaging methods in mechanical measurement and automatic 
control. 


Bonus #15—Electronic Circuitry for Instruments and Equipment, by Milton 

H. Aronson_—Value $4.00—Yours for only 4 annual subscriptions to | & A. 
First book of its kind—incorporates complete home-study text and test items 
on basic electronic circuitry for instruments, communications, TV, laboratory 
and military equipment. 


Bonus #16—Scientific and Industrial Glass Blowing and Laboratory Tech- 

nique, by W. E. Barr and V. J. Anhorn—Value $6.00—Yours for only 5 annual 

subscriptions to | & A. 
A volume of unexcelled reference material, and the most informative book 
on glass blowing ever prepared. Explains construction details and operating 
principles. 


Bonus i 7—The Automatic Factory—A Critical Examination, by June, 

Bardis, Lurio, Polaner, Sagedahl, Sklenar, and Yenkin—Total Value $1.50— 

Yours for only 2 annual subscriptions to | & A. 
Serialized in | & A, the valuable addition to Automation" literature bridges 
the gap between theoretical concept and actual industrial developments, 
presenting factual case study treatments on cost and other factors. 


Bonus deste: Romance in Research—The Life of Charles F. Burgess, by 

Alexander McQueen—Value $6.00—Yours for 5 annual subscriptions to | & A. 
This record of the life of Charles F. Burgess—student, teacher, researcher, 
industrialist—includes a technical appendix by O. W. Storey giving in detail 
the technical accomplishments of Dr. Burgess. 


Bonus + 19—Two Volumes—Total Value $5.00—-Yours for only 4 annual sub- 

scriptions to | & A: Maintenance and Servicing of Electrical Instruments 

agri and Operation and Care of Circular-scale Instruments ($2.00), both 
y James C. Spencer. 


Bonus #20—Two Volumes—Total Value $5.00—Yours for only 4 annual sub- 
scriptions to | & A: Proceedings of Fifth and Sixth Annual Symposium (Texas 
A & M) on Instrumentation for the Process Industries. 


Bonus #2!1—Three Volumes—Total Value $7.00—Yours for only 5 annual 
subscriptions to | & A: Aronson's "Electronic Circuitry for Instruments and 
Equipment," Kramer's "Elementary Engineering Electronics," Batcher's "The 
Electronic Control Handbook." 


Bonus #:22—Three Volumes—Total Value $6.00—Yours for only 5 annual sub- 
scriptions to | & A: Proceedings of the First, Second, and Third annual Con- 
ference (Pittsburgh) on Instrumentation in the Iron and Steel Industry. - 


Bonus #23—All the bonus books—a complete instrumentation library 

—Total Value $54.50—-Yours for only 25 subscriptions to | & A, if entered 

all at one time! 
You could get all these books by securing 53 subscriptions to | & A, if entered 
separately. But as a special Bonus, if you enter them all at one time, we will 
send you every book listed for only 25 subscriptions. 


Instruments & Automation, 845 Ridge Ave., Pittsburgh 12, Pa. 
Use order form on next page——_——> 














GROUP SUBSCRIPTION ORDER FORM 

























































































































































































INSTRUMENTS *Regular one-year subscription price is $4.—Here's 
how the group rate saves you money on two or more 
and subscriptions sent together on one order: 
AUTOMATION 2 separate one-year subscriptions . . . $3.00 each 
3 separate cne-year subscriptions . . . $2.50 each 
845 Ridge Avenue 4 separate one-year subscriptions . . . $2.25 each 
Pittsburgh 12, Pa. 5 separate one-year subscriptions . . . $2.00 each 
ENTER | year subscription to INSTRUMENTS & AUTOMATION for the following at the money-saving - earned. 
see above) 
(] Remittance is attached totaling $.......................... (1) Please bill me. 
—And send my Bonus-Book selections as indicated below. 
(Please PRINT — and be sure complete information is filled-in to avoid delay.) 4 
1. Name.. Title Bee REESE eos Re DR Title 

Address Company [] ; Address Company []................-.........- inde é ss 

City eee. 3: Cs ee tiaitiltiiiecatpecs Zone... State 
Company name I 
Nature of Nature of 
Business i as a SP? GP 

2. Neme Title RE OS SIRE ECR Title 
Home [J Home [J 

Address Company []. Address Company [].......... 

City p ET State a ce ac Zone... State 
Company name... a Company name.................. 

Nature of Nature of 
Business ......... i eae cae Nuaiaabasemiintnericcety 
3. Neme.......... a eR ee, Title ee Rea ENN al CReime eT See en (Rn Ait il oa eC er een 
Home [] Home [J 

Address Company [] Address Company [(].....................-..--- 

i eel ee oo eS ete State City....... } Zone.. State 
Company name t NE NES ONION SES ED OED 
Nature of Nature of 
Business Ruse? 

4. Neme......... Title .. 9% Name ‘ Title 
Home [J Home () 

Address Company [)................. Address Company [/........... 

NR RIE CRs Zone State ie GD ESS Se aN ae oR aS hanes ae i cibniccercncdinplacwnce: 
INI UII onic cade cain sas usocoahcaapoebaatieetiionatiotin tobionss bie Company name... 4 , > 
Nature of Nature of ‘. 
Business _....... ; = w NE as. 

Be IND oos cn csccneans cebeiaaidibsiecie sa tconinciiaohipall Title Pee RED SON SI NOR EES ' dopiban j 
Home (J Home [] 

ABdrens Campa 14sec IN I iis lcci acini cscs ncaepiecancqeoicencnpsncentned 

ERE Ee CR Reloes Zone I REARS cc Aare LEE Te BR iccciicses eG icaincsinntterssnitins 
Company mame... cneenncneennnn-- _ TE RR ET VAG ee ASE AG EME 
Nature of Nature of 
SFR A RE NT NOTA MME! AME TS ER CRS ee Business 

PLEASE USE ANOTHER SHEET FOR ADDITIONAL SUBSCRIPTIONS 
Send my BONUS-BOOK selections numbered: To: 

01. ees ere SCRE SeGuee Soap ae 

Ranetetiaia.< seamen Goheanemegh” , selimaptonne i 

[] Check here for additional Subscription Orderforms. City .ccceccc nee Zone... Diettssicnines 


START TODAY - - - AND BUILD YOUR AUTOMATIC CONTROL LIBRARY! 
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CRUCIBLE PERMANENT MAGNETS 
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Crucible prescription-made Alnico perma- 
nent magnets provide consistently higher 
energy products. 

This means greater design freedom... 
more compact products for manufacturers of 
high-fidelity sound equipment, instruments, 
controls, motors, and other magnet equipped 
devices. 

Crucible has been a leading producer of 


these quality magnets ever since Alnico alloys 
were first developed. You can get them sand 
cast, shell molded, or investment cast to meet 
every size, tolerance, shape and finish need. 

Next time you need top quality magnets, 
or help with magnet applications, call 
Crucible. Crucible Steel Company of Amer- 
ica, Henry W. Oliver Building, Pittsburgh 
30, Pa. 


Visit us at Booths 105-107 IRE Show — New York City, March 21-24 


C R UJ C ! . LE} first name in special purpose steels 


Crucible Steel Company of America 


rcle 168 on inquiry 
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HAMMEL-DAHL MAKES THE SAUNDERS VALVE 
AUTOMATIC 
= MAINTAINING ITS BASIC SIMPLICITY 
and LOW COST 


Superstructure 


H-D ALLSTEEL 
SECURELY FASTENED TO BODY 


AIR-TO-CLOSE 
AIR-TO-OPEN 


PRELOAD (SPRINGLESS) 
THROTTLING CONTROL 


DUPLEX (SPRINGLESS) 
ON-OFF CONTROL 


Body 


SCREWED AND FLANGED ENDS 
GRINNELL OR HILLS-McCANNA 


WIDE VARIETY OF MATERIALS 
FOR BODY, LINING, AND DIAPHRAGM 


SIZES 12'°—10” 











COMPLETE 


Information in 


Bulletin 108 


HAMMEL-DAHL COMPANY 
G+) 175 POST ROAD, (WARWICK) PROVIDENCE 5, R. I., U.S. A. q+) 


SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK, R. I., U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 
CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT. 


ion circle 169 on inquiry card. 





